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Preface

The Panel on Race, Ethnicity, and Health in Later Life was established
in 2001 under the auspices of the Committee on Population of the National
Research Council. The panel’s task was to inform the National Institute on
Aging about recent research findings on racial and ethnic differences in
health in late life and to help in developing a future research agenda for
reducing them. This project was a follow-up to a 1994 Committee on
Population workshop, which resulted in a volume of papers published by
the National Academy Press, Racial and Ethnic Differences in the Health of
Older Americans.

The panel was asked to organize a 2-day workshop, bringing together
leading researchers from a variety of disciplines and professional orienta-
tions to summarize current research and to identify research priorities. That
workshop was held in March 2002 in Washington, D.C. The panel also
was asked to produce a summary of the state of knowledge incorporating
this information and to provide recommendations for further work. The
initial plan called for the papers and the panel report to be published in a
single volume, but it was decided to publish the papers and the panel report
separately. The papers are presented in this volume. The panel’s final report
is available in a companion volume, Understanding Racial and Ethnic Dif-
ferences in Health in Late Life: A Research Agenda.

The papers in this volume have been reviewed in draft form by indi-
viduals chosen for their diverse perspectives and technical expertise, in
accordance with procedures approved by the Report Review Committee of
the National Research Council. The purpose of this independent review is

x
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to provide candid and critical comments that will assist the institution in
making its published volume as sound as possible and to ensure that the
volume meets institutional standards for objectivity, evidence, and respon-
siveness to the charge. The review comments remain confidential to protect
the integrity of the process.

We thank the following individuals for their review of one or more
papers in this volume: Dolores Acevedo-Garcia, Department of Society,
Human Development, and Health, Harvard School of Public Health;
Norman B. Anderson, American Psychological Association, Washington,
DGC; Eileen M. Crimmins, Andrus Gerontology Center, University of South-
ern California; Angus S. Deaton, Woodrow Wilson School of Public and
International Affairs, Princeton University; Troy Duster, Department of
Sociology, University of California at Berkeley; Irma T. Elo, Department of
Sociology, University of Pennsylvania; David V. Espino, Department of
Family and Community Medicine, University of Texas Health Science Cen-
ter at San Antonio; Maria Evandrou, Age Concern Institute of Gerontol-
ogy, King’s College London, England; W. Reynolds Farley, Population
Studies Center, University of Michigan; Vicki A. Freedman, Polisher Re-
search Institute, Abramson Center for Jewish Life, North Wales, PA; W.
Parker Frisbie, Population Research Center, University of Texas at Austin;
Lucy Gilson, Centre for Health Policy, University of Witwatersrand,
Johannesburg, South Africa; Jules Harrell, Psychology Department, Howard
University; James S. House, Institute of Gerontology, University of Michi-
gan; James S. Jackson, Research Centre for Group Dynamics, University of
Michigan; John Jemmott, Annenberg School for Communication, Univer-
sity of Pennsylvania; Christopher Jencks, John F. Kennedy School of Gov-
ernment, Harvard University; Elizabeth A. Klonoff, Department of Psy-
chology, San Diego State University, California; Neal M. Krause, Institute
of Gerontology, University of Michigan; Diana J. L. Kuh, Department of
Epidemiology and Public Health, University College London, England;
Nancy S. Landale, Department of Sociology, Pennsylvania State University;
Gerald E. McClearn, Department of Biobehavioral Health, Pennsylvania
State University; Alberto Palloni, Department of Sociology, University of
Wisconsin-Madison; Lynda Powell, Department of Preventive Medicine,
Rush University Medical Center, Chicago, IL; Thomas C. Ricketts, III,
School of Public Health, University of North Carolina at Chapel Hill;
Teresa E. Seeman, School of Medicine, University of California, Los Ange-
les; James P. Smith, RAND Corporation, Santa Monica, CA; Keith E.
Whitfield, Department of Health and Human Development, Pennsylvania
State University; and David R. Williams, Department of Sociology, Univer-
sity of Michigan, Ann Arbor.

Although the reviewers listed above provided many constructive com-
ments and suggestions, they were not asked to endorse the content of any of
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the papers nor did they see the final version of any paper before this
publication. The review of this volume was overseen by Charles B. Keely,
Georgetown University. Appointed by the National Research Council, he
was responsible for making certain that an independent examination of the
papers was carried out in accordance with institutional procedures and that
all review comments were carefully considered. Responsibility for the final
content of this volume rests entirely with the authors.
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Introduction

Barney Cohen

Life expectancy at birth in the United States has improved dramatically
over the past century—from about 46.3 years for men and 48.3 years for
women in 1900 to about 74.1 years for men and 79.5 years for women in
2000 (National Center for Health Statistics [NCHS], 2003). But the story
behind this piece of good news is a story in two parts. During the first half
of the century, life expectancy at birth rose largely because of improve-
ments in nutrition, housing, hygiene, and medical care, as well as the pre-
vention and control of major childhood infectious diseases (NCHS, 2003).
But throughout the second half of the century, advances in medicine—
particularly in relation to the treatment of heart disease and stroke—along
with healthier lifestyles, improvements in access to health care, and better
general overall health before reaching age 65 combined to result in contin-
ued improvements in life expectancy (Fried, 2000). As a result, in the first
half of the 20th century, life expectancy at birth rose dramatically while
gains in life expectancy above age 65 were relatively modest. Between
1900 and 1950, life expectancy at birth rose 42 percent for men and 47
percent for women, while life expectancy at 65 only rose 11 percent for
men and 23 percent for women. But between 1950 and 2000, the pattern
was completely different. In the second half of the century, demographers
recorded small gains in life expectancy at birth and large gains in life
expectancy above age 65. Life expectancy at birth over this latter period
rose 13 percent for men and 12 percent for women, while life expectancy
at age 65 rose 31 percent for men and 28 percent for women.
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2 CRITICAL PERSPECTIVES ON RACIAL AND ETHNIC DIFFERENCES

Although universally lauded as a great success story, the increase in life
expectancy at older ages over the second half of the century has renewed
important concerns about the existence of significant racial and ethnic
differences in health. This country’s progress on race-related issues is often
measured by trends in major indicators of economic and social well-being,
such as income or percentage of people in poverty, but few indicators offer
more dramatic social commentary than the existence of large racial and
ethnic differences in life expectancy. Blacks continue to experience much
poorer health than whites, both before and after age 65, even though the
black-white gap has narrowed over much of the century. The most recent
data available from death certificates indicate that age-adjusted death rates
for blacks are 33 percent higher than for whites (NCHS, 2003). On the
other hand, age-adjusted death rates for other racial and ethnic minority
groups are often lower than the comparable rate for whites, although there
is much misunderstanding and misreporting on this point. Age-adjusted
death rates for Hispanics (to the extent that they can be considered a
discrete and identifiable segment of American society) are 22 percent lower
than for non-Hispanic whites (NCHS, 2003), a surprise to many given their
far lower average socioeconomic position and their generally poor level of
health care coverage. Furthermore, the available data from death certifi-
cates suggest that, if taken at face value, both the American Indian and
Alaskan Native populations and the Asian and Pacific Islander populations
enjoy relatively lower age-adjusted death rates than non-Hispanic whites.

Undoubtedly some fraction of the minority advantage is attributable to
measurement errors because death rates for both these minority groups are
known to be underestimated (Rosenberg et al., 1999). Even so, when re-
searchers have attempted to adjust the data or reestimate rates using other
data sources, the relative ranking described rarely changes (Chapter 3, this
volume). Within these various groups, there is much heterogeneity. Among
Hispanics, Puerto Ricans generally experience relatively poorer health out-
comes than Cubans and Mexican Americans, while among Asians and
Pacific Islanders, Samoans and Native Hawaiians generally have worse
health than other Asians. Further complicating the picture of relative health
is the fact that, although it is generally true that blacks fare worse than
other groups, the relative ordering of the other groups is inconsistent. For
example, while most studies find that Hispanics fare worse with respect to
such health outcomes as diabetes, infectious diseases, and chronic liver
disease, they also find a Hispanic advantage for cardiovascular disease,
cancer, and pulmonary diseases (Palloni and Arias, 2003).

To date, little research on racial and ethnic differences in health has
been directed specifically toward the elderly, and there is still a need for
great concern about broad health disadvantages of certain subpopulations,
but particularly with regard to the situation of elderly blacks relative to
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whites. In 1950, there was no survival advantage of white men over black
men above age 65. For women, it was only 0.2 of a year (NCHS, 2003). By
1970, it was 0.6 of a year for men and 1.4 years for women, and by 2000,
the survival advantage of whites over blacks above age 65 was 2 years for
men and 1.9 years for women (NCHS, 2003). This situation changed little
over the 1990s.

A further reason for concern over racial and ethnic differences in health
is that as a nation, the United States is becoming increasingly diverse.
Currently, Hispanics, non-Hispanic blacks, Asians, and American Indians
constitute 27 percent of the population, with blacks being the largest ethnic
minority group. In 2003, Hispanics overtook non-Hispanic blacks and
became the largest minority group. By 2050, half of the U.S. population
will be either Hispanic, non-Hispanic black, Asian, or American Indian. In
terms of the population aged 65 and over, the changes will be even more
dramatic. Current projections suggest that by 2050, the total number of
whites aged 65 and over will double. But, over the same period, the number
of elderly blacks will more than triple and the number of elderly Hispanic
and “other race” populations will increase 11-fold.

Responding to all these concerns, the National Institute on Aging (NIA)
requested the National Research Council (NRC) to help guide its efforts to
eliminate racial and ethnic differences in the health of older Americans.
Specifically, the NIA asked the NRC to review research in this area and to
identify research priorities that it might fund. Given that the debate about
racial disparities in health has become highly political (see Vedantam, 2004),
the case for clear and dispassionate scientific research could hardly be greater.

In addressing its charge, the NRC was forced to confront a large and
burgeoning theoretical and empirical literature involving researchers in pub-
lic health, medicine, and virtually all of the social and behavioral sciences.
To make sense of this rapidly growing field, the NRC appointed an ad hoc
panel, chaired by Norman Anderson, to prepare a report summarizing the
main research lessons learned and offering recommendations to NIA for
future directions for policy research and data collection in this important
area. To help guide the panel, a series of background papers was commis-
sioned. Revised versions of these papers are included as chapters in this
volume.

THE SIGNIFICANCE OF THE CHAPTERS IN THIS VOLUME

Taken collectively, the chapters map out many of the major themes of
interest to researchers and policy-makers concerned with racial and ethnic
inequalities in health. The authors, all people at the forefront of research in
their particular field, provide state-of-the-art assessments of the research in
their area and identify major gaps in data, theory, and research design.
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The papers represent a broad diversity of scholarly perspectives. Many
different disciplines have made theoretical and empirical contributions to
the study of health and the current collection is, to some extent, an amal-
gamation of concepts and insights—both new and old—obtained from vari-
ous disciplines, each with its own domain of interest and style of analyzing
and presenting data. Inevitably, the empirical basis for certain conclusions
is stronger than for others. For example, while enough large high-quality
longitudinal data sets are now available to be able to link socioeconomic
resources confidently to observed racial and ethnic differences in health,
few data have been collected on the cumulative effects over time of per-
ceived racism on health (Chapter 9, this volume, Chapter 13, this volume).
Thus, while some authors review research fields that employ mature meth-
odologies and standard approaches, others report on new avenues of re-
search that are still very much in their infancy. In these latter cases, con-
cepts, methods, and measures still need to be refined. Nevertheless, each
paper conveys important ideas that merit careful consideration.

SECTION I: THE NATURE OF RACIAL
AND ETHNIC DIFFERENCES

Complicating our ability to study racial and ethnic differences is the
fluid nature of the social construct of race, which needs to be understood in
a particular social and historical context. Race is not a very meaningful
biological categorization. Although it can be defined as phenotypic differ-
ences in skin color, hair texture, and other physical attributes, these are not
(as often wrongly perceived) the surface manifestations of deeper underly-
ing differences in attributes such as intelligence, temperament, or physical
stature. Nevertheless, as we all know, race remains an extremely powerful
predictor of life chances as well as social, psychological, and behavioral
group differences.

In Chapter 2, Gary D. Sandefur, Mary E. Campbell, and Jennifer
Eggerling-Boeck discuss some of the problems of defining and measuring
racial and ethnic groups in the United States, how information on racial
and ethnic composition has been collected at different points in time in
some of the major health data sources, and how this has had important
implications for our understanding of racial and ethnic differences in health
among the elderly.

There are numerous examples in the study of race in the United States
of racial categories and/or data collection efforts changing over time. For
example, consider the case of the American Indian population. Since 1960,
this population has grown principally as a result of the increased numbers
of persons choosing to claim American Indian as their racial identity, as
opposed to choosing white or some other race (Eschbach, 1993; Harris,

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

INTRODUCTION 5

1994; Passel, 1976; Passel and Berman, 1986). A large proportion of those
changing their reported identity from one Census to the next have tended to
be of mixed race, which with high rates of intermarriage among American
Indians, is likely to be an increasingly frequent occurrence. Interestingly,
intermarriage has not only affected how people identify themselves, but in
some cases it has led to tribes reconsidering how they define themselves
(Thornton, 1996). These factors make it more problematic to compare
results over time and across studies for American Indians than for other
groups.

Perhaps the one recent policy change that is likely to have the greatest
long-run implications is the recent directive of the Office of Management
and Budget that allowed individuals to choose more than one racial cat-
egory in the 2000 Census. Up until then, Americans could choose only one
racial category to describe their race. Sandefur et al. examine the impact of
this change. They conclude that allowing multiple responses to the “race”
question in the 2000 Census has had only a modest impact on the measured
racial composition of the U.S. population (see also Hirschman et al., 2000).
However, this could easily change over time because it is quite possible that
many blacks of mixed racial descent did not identify themselves as such in
the 2000 Census because they never had the option to do so in the past
(Korgen, 1999).

With these caveats in mind, Robert A. Hummer, Maureen R. Benjamins,
and Richard G. Rogers (Chapter 3) summarize what is known about racial
and ethnic differences in older health and mortality from large nationally
representative data sets, and they discuss the extent to which the observed
health differences correspond with differences in sociodemographic factors
across population groups. Not surprisingly, the authors document that
racial and ethnic differences in health, activity limitation, and active life
persist well into later life, despite overall improvements in the general health
of the U.S. population. The basic pattern is remarkably consistent over time
and across data sources. Blacks have worse overall health across a number
of indicators than white elders, while Hispanics and Asian American elders
tend to fare better than whites. A major question revolves around the
reliability of data on the health of Native American elderly. Note, however,
that there is a great deal of heterogeneity in health outcomes within racial
and ethnic categories, particularly among Hispanics (e.g., consider Puerto
Ricans versus Cubans or Mexican Americans), Asian Americans, and Ameri-
can Indians. Hummer et al. also find that excess black mortality, relative to
whites, is concentrated among the younger elderly population, with negli-
gible differences beyond age 80. The authors show that education and
income differences across groups continue to play an important role, ex-
plaining the overall worse health of non-Hispanic blacks, Native Ameri-
cans, and, to a lesser degree, Hispanics in old age.
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An ongoing debate remains about whether a true black-white crossover
in mortality occurs among the oldest old. For many years analysis of mor-
tality data has suggested that the black mortality curve crosses over the
white mortality curve in later life so that, at the oldest ages, blacks have an
advantage (see, e.g., Manton and Stallard, 1997; Nam et al., 1978). How-
ever, racial differences in death rates at older ages are especially vulnerable
to distortion both because age misreporting is unusually common at these
ages and because any distortions that occur are amplified by the severe
slope of the age distribution itself (Coale and Kisker, 1986; Preston et al.,
1996). And recent analysis by Preston and colleagues suggests that if there
is a crossover, it is postponed to very high ages where data quality is most
suspect (Preston et al., 2003).

Hummer et al. also compare the racial and ethnic differences among
the elderly with those exhibited by younger age groups, and they find
similar relative differences over the entire life course. For example, despite
the fact that infant mortality rates have declined for all racial and ethnic
groups over the past 50 years, large racial and ethnic differences remain.
For a variety of reasons, including differences in underlying health status,
socioeconomic circumstances, and the availability and use of health care,
infant, neonatal, and postneonatal mortality rates for blacks are more
than twice as high as for whites. Infant mortality for Hispanics is quite
similar to whites, although under the Hispanic banner there is a degree of
heterogeneity, with infant mortality rates being highest for Puerto Rican
mothers and lowest for Cuban mothers. Similarly, although mortality
rates among children and young adults also have declined over the past 50
years, large differences remain. Homicide and suicide rates, for example,
vary by age, sex, and race. In 2000, homicide rates for black males aged
15 to 24 were 18 times as great as for non-Hispanic white males the same
age (NCHS, 2003).

The second overview paper, by Jennifer J. Manly and Richard Mayeux
(Chapter 4), examines in depth the ethnic differences in dementia and
Alzheimer’s disease. The major findings are that blacks and Hispanics have
higher prevalence and incidence of cognitive impairment, dementia, and
Alzheimer’s disease than whites. American Indians have a lower rate of
Alzheimer’s disease than whites, but equivalent rates of overall cognitive
impairment and dementia. The authors argue that because no research has
been able to convincingly overcome the overwhelming influence of cultural
and educational experience on cognitive test performance, the true extent
of cross-cultural differences in cognitive impairment, dementia, or
Alzheimer’s remains an open question. Not surprisingly, therefore, research-
ers are still a long way from understanding how, controlling for education,
observed differences can be explained by biological risk factors such as
cerebrovascular disease, differential exposure to environmental risk factors,
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or genetic risk factors (Chapter 4, this volume). Some intriguing recent
cross-national evidence suggests that racial and ethnic differences in rates of
dementia may be the result of complex gene-environmental interactions. It
remains to be seen, however, whether researchers will be able to disentangle
biological and genetic risk factors from their sociocultural or environment
context (Chapter 4, this volume).

SECTION II: TWO KEY CONCEPTUAL AND
METHODOLOGICAL CHALLENGES

The papers by Clyde Hertzman (Chapter 5), Alberto Palloni and Dou-
glas C. Ewbank (Chapter 6), and Guillermina Jasso and colleagues (Chap-
ter 7) highlight important analytical and methodological insights that have
emerged from research in this area over the past couple of decades.

In Chapter 5, Hertzman argues the need for a life-course approach to
the study of health. Events over one’s life can have a long-run and cumula-
tive impact on one’s health, affecting a diverse range of outcomes from
general well-being to physical functioning and chronic disease. For ex-
ample, studies have linked fetal and early child nutrition to a wide range of
disease outcomes in later life, including heart disease, diabetes, obesity,
high blood pressure, age-related memory loss, and schizophrenia (see
Barker, 1998). Similarly, findings related to the nature of racial and ethnic
differences in health and mortality in older ages need to be interpreted
within a life-course framework. Hertzman sets out various mechanisms
through which early experiences can affect adult health status, distinguish-
ing among latency, pathway, and cumulative effects. Hertzman’s chapter
implies an urgent need for much better data in order to understand how
various life-course factors (e.g., socioeconomic position over the life cycle,
family history, migration history, work history, cumulative stress, child and
early adult health experience) exhibit different general patterns across ra-
cial and ethnic groups, thereby contributing to differential impacts on older
adult health by race or ethnic group.

The next papers, by Palloni and Ewbank (Chapter 6) and Jasso et al.
(Chapter 7), focus on the conceptual and methodological challenges that
arise in the study of observed racial and ethnic differences in health from
the potential existence of certain types of selection processes. Generally
speaking, standard regression coefficients that are obtained from data drawn
from nonrandom samples are not of direct interest because they may exag-
gerate or attenuate estimates of effects of membership in a particular race
or ethnic group that occur due to the existence of other mechanisms. For
example, in the classic case of sample selection bias, standard regression
coefficients confound meaningful structural parameters with the param-
eters of a function that determines the probability that the observation
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makes its way into the nonrandom sample (Heckman, 1979). Perhaps the
best known and simplest example of a problem analogous to that identified
by Heckman operating in demography relates to the issue of differential
survival among population subgroups, which can produce mortality cross-
overs. If one subgroup is disadvantaged at an early age, then heterogeneity
implies that its members will appear to be less disadvantaged or even
advantaged at older ages (Vaupel et al., 1979). Palloni and Ewbank demon-
strate that selection effects can, in some cases at least, be quite large, and if
ignored could lead to misinterpretation of observable data and to erroneous
policy prescriptions.

Palloni and Ewbank’s general conclusions regarding the value of con-
trolling for selection are generally reinforced by the paper by Jasso et al.,
who use the particularly salient example of immigrant health to discuss
the dangers of using censored (i.e., nonrandomly selected) samples to
estimate behavioral relationships. With immigration a driving force in
accounting for the future growth of the American population, scholarly
and policy-related interest in immigration and health, and how the two
are related, is perhaps greater today than ever before. A recurrent finding
in the immigrant health literature is that Mexican and non-Mexican His-
panics experience better health, lower adult mortality rates, and lower
infant mortality than African Americans and non-Hispanic whites and
that the health of immigrants appears to deteriorate with duration of stay
in the United States (Chapter 6, this volume). Various explanations have
been put forward as to why this might be the case. These include the
possibility that migrants come from a cultural milieu that promotes more
favorable behavioral profiles in terms of diet, smoking, and alcohol con-
sumption, and more cohesive social networks and social support mecha-
nisms (see Chapter 6, this volume). However, it is also possible that
immigrants are healthier because of positive selection of migration for
health (or for other endowments or traits that are correlated with health).
In other words, their initially superior health status preceded and facili-
tated their immigration.

Drawing on their survey of legal immigrants who obtained their green
cards in 1996, Jasso et al. discuss the problems of using cross-sectional data
to investigate these issues. The authors provide strong empirical support to
Palloni and Ewbank’s concerns regarding the importance of accounting for
selectivity bias in interpreting data on racial and ethnic differences in health.
They argue persuasively that controlling for health selection (i.e., the pro-
pensity of immigrants to be healthier than a representative person in the
sending country) is critical to understanding patterns of immigrant health.
The authors also develop a theoretical model that attempts to explain the
diversity in health selection among immigrants. This work provides a
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sounder theoretical grounding for research on immigration and health than
has previously been available.

SECTION III: THE SEARCH FOR CAUSAL PATHWAYS

Over the past 20 years, papers on racial and ethnic differences in health
have shifted away from straightforward descriptive studies toward more
analytical studies that attempt to explain the underlying causes and mecha-
nisms behind these differences. The next nine papers in the volume attempt
to summarize scientific knowledge about the main factors that contribute
to the existence of racial and ethnic differences in health in later life, as
described earlier. As many of the authors point out in their chapters, the
search for evidence on causal factors has been a stubborn problem, fraught
with methodological and conceptual difficulties.

Each of the nine chapters in this section of the volume focuses on a
particular factor or set of factors, which often parallel the interest(s) of a
particular scientific discipline. Group differences in health are the product
of both biology and individual choice, the former modified in some cases by
environmentally sensitive gene expression and the latter strongly influenced
by economic, social, and cultural conditions. While the volume itself aspires
to be comprehensive in its coverage of the major health risks, individual
papers introduce concepts and insights from quite different disciplines, not
all of which have been fully integrated. Thus, individual chapters can only
provide a general treatment of a particular set of relationships, detailing the
research evidence in one particular area without attempting to integrate
these observations into a comprehensive theory or framework, which, in
any event, is still far beyond the current capacities of the field (National
Research Council, 2004).

Genetic Factors

Probably no aspect of the debate about the causes of racial differ-
ences in health is potentially more sensitive than the discussion about
the extent to which genetic factors are in any way responsible. There are
numerous historical examples of scientific mischief in the support of
racism. The discovery in 1851 of drapetomania (a mental disease that
caused slaves to run away from plantations) is only one of a series of
misguided attempts over the 19th and early 20th centuries to distinguish
biological differences between the races. Yet recent research on genetic
variation within human populations has reopened the debate over the
validity of race as a sensible research variable (Sankar and Cho, 2002).
Proponents of using race assert that there is a useful degree of associa-
tion between genetic differences and racial classifications, so that the
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use of race as a research variable is warranted. Critics, on the other
hand, argue that bundling the population into four or five broad groups
according to skin color and other physical traits is not a useful way of
summarizing genetic variation when we know now that there are at least
15 million genetic polymorphisms in humans, of which an unknown
number underlie variation in (normal and) disease traits (Burchard et
al., 2003). Hence critics argue that there is as much or more genetic
variation within the major population groups than between them.

The gene pools of different racial or ethnic groups may contain differ-
ent frequencies of alleles at different loci that are pertinent to health status
or to disease processes. In Chapter 8, Richard S. Cooper explains that there
are two ways that genes may be relevant to the study of health differences.
First, genetic differences in disease among racial and ethnic groups are
particularly relevant for simple genetic disorders caused by a single gene
mutation in populations that descend from a relatively small number of
founders and that remain endogamous for a large part of their history. An
example is the prevalence of Tay-Sachs disease among Ashkenazi Jews.
However, such single-gene disorders are generally rare and scientists are
only just beginning to confront the challenge of understanding the genetic
basis of complex genetic disorders such as asthma, cancer, and diabetes,
which likely involve multiple, potentially interacting, genes and environ-
mental factors (see also Burchard et al., 2003).

This leads to the second way that genes may be relevant to the study of
health differences, namely through environmental factors, which may vary
by ethnic group, and which might interact with genotype to produce differ-
ence outcomes. (Note that environment in this context is defined as all
influences not coded in DNA.) Significant resources are now being devoted
to elucidating further the importance of gene-environment interactions in a
wide range of diseases. Although the volume of research in this area is
growing rapidly, it is still in the early stages. Cooper is perhaps more
pessimistic than some about the prospect of disentangling the role of ge-
netic factors in explaining racial differences in health in the near future.
But, given that most of the major diseases differing in frequency among the
standard racial classifications appear to be diseases of complex etiology,
involving a complex genetic basis and a strong environmental component
influencing how this inherited susceptibility is expressed, and given that the
environmental milieu of different racial and ethnic groups is quite different
in many important respects, the challenge of disentangling the role of ge-
netic factors from other possible explanatory variables appears hard to
overstate (Neel, 1997). Nevertheless, the potential for further study is in-
creasing greatly, with growing numbers of large population-based social
and behavioral studies also collecting clinical and genetic data (Kington and
Nickens, 2001).
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Economic and Social Risk Factors

Chapters 9, 10, and 11 review the extent to which racial and ethnic
differences in economic, social, and personal resources contribute to racial
and ethnic differences in the health and well-being of older adults.

In Chapter 9, Eileen M. Crimmins, Mark D. Hayward, and Teresa E.
Seeman review the complex interactions linking race, socioeconomic status,
and health. The United States ranks first among industrialized countries
with respect to measures of inequality of both income and wealth
(Wilkinson, 1996; Wolff, 1996). This is important not only from a social
justice perspective, but also because studies in recent decades have demon-
strated a strong and persistent inverse gradient between mortality and so-
cioeconomic status, even among those near the top of the socioeconomic
distribution (Marmot et al., 1991).

Controlling for socioeconomic status eliminates a significant propor-
tion—but not all—of the observed racial differences in chronic health be-
tween blacks and non-Hispanic whites, but not between Hispanics and
non-Hispanic whites (Hayward et al., 2000). Nevertheless, for a number of
reasons, it is extremely difficult to quantify succinctly the nature of the
relationship between socioeconomic resources and health outcomes. First,
the meaning and measurement of socioeconomic status has varied a fair
amount across studies, and findings from different studies are not always
directly comparable. Second, some authors have found the relationship
between socioeconomic status and health to be decidedly nonlinear, while
others have observed an essentially linear relationship. Third, no data set
has truly come to grips with the cumulative and dynamic nature of the
relationship over the entire lifecycle. Furthermore, there is growing evi-
dence that conditions in early life or even in utero can profoundly influence
one’s risk for certain chronic conditions much later in life (Barker, 1998;
Elo and Preston, 1992). Finally, although it has been well established that
variations in socioeconomic status produce health differences, there is now
an increasing appreciation of the need to recognize the alternative casual
pathway, namely that among the elderly poor health can also lead to sig-
nificantly reduced wealth (Smith, 1999). Recognizing the bidirectional
nature of the relationship makes it difficult to interpret results from cross-
sectional data. Finally, there is still a great deal of ambiguity surrounding
the exact mechanisms by which socioeconomic inequality influences health
(Deaton, 2001).

Using data from a number of major health surveys of the U.S. popula-
tion, Crimmins et al. investigate how socioeconomic status—as indicated
by educational attainment, family income, and wealth—varies across race
and ethnicity. The authors find that the prevalence of diseases, functioning
loss, and disability are all negatively related to socioeconomic status (i.e.,
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lower socioeconomic status implies more health problems). The authors
also examined the variability in disease and disability prevalence by socio-
economic status within racial and ethnic groups to determine whether the
relationships were the same for all ethnic groups. They found that the
strongest socioeconomic effects are within the white group.

Undoubtedly, the effects of economic resources on health and well-
being are determined to some extent by the sociocultural environment.
Building on the chapter by Crimmins et al., Carlos Mendes de Leon and
Thomas A. Glass (Chapter 10) review the evidence on the effects of social
and other personal resources on health and well-being. Evidence is accumu-
lating to suggest that social and personal resources also play an important
role in understanding differences in health and well-being among older
adults. Social resources—which can include factors such as the strength of
social and community networks, the level of social engagement, and the
degree of participation in formal and informal organizations—have been
linked with prolonged survival and decreased risk of age-related physical
and cognitive disabilities (Chapter 10, this volume). But there is little evi-
dence to suggest that there are substantial differences by race and ethnicity
in either social or personal resources among the elderly. While older blacks
tend to have similarly sized or slightly smaller social networks than older
whites, these networks are more likely to include extended family members
(Chapter 10, this volume). Similarly, older whites tend to be more engaged
than older blacks with volunteer activities through formal and informal
organizations, while older blacks tend to be more involved than older
whites in faith-based organizations. Hence the authors conclude that there
is little evidence to suggest that differences in social resources play a major
role in producing the observed racial and ethnic differences in health in
later life. The authors speculate that there may be more important racial
and ethnic differences in community networks, given the stark differences
in neighborhood characteristics in which different racial and ethnic groups
live.

The challenge of reviewing the literature on the effects of neighbor-
hoods and residential contexts on health among the elderly is taken up in
Chapter 11 by Jeffrey D. Morenoff and John W. Lynch. Communities and
neighborhoods are potentially important levels of aggregation for designing
interventions aimed at improving health, yet few studies exist that focus
specifically on the linkages between neighborhoods and elderly health. Con-
sequently, the authors are forced to extend their review far beyond direct
consideration of the effects of neighborhood influences on the elderly. A
considerable body of research on the neighborhood context of health now
exists and shows that context matters. Multilevel studies consistently show
that poor neighborhoods with concentrated poverty are associated with
significantly elevated risks of poor health and overall mortality, even after
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controlling for individual differences in household income. Unfortunately,
however, different investigators have operationalized the concept of neigh-
borhood in different ways, making it difficult to reach definite conclusions
about the magnitude and importance of these kinds of effects (Chapter 11,
this volume). Studies on neighborhood effects now need to move away
from the descriptive to focus more on the question of why context matters
for health. With this in mind, Morenoff and Lynch advance the notion of a
life-course perspective that emphasizes the importance of cumulative ef-
fects. This implies that cross-sectional data would likely underestimate the
true strength of neighborhood effects and that more attention needs to be
focused on a multilevel longitudinal approach that can incorporate infor-
mation on neighborhood characteristics over a protracted period.

Behavioral Risk Factors

An enormous amount of research over the past 20 years or so has
confirmed the link between certain diseases and health outcomes and vari-
ous health-damaging and health-promoting behaviors. Smoking, for ex-
ample, is now known to be a major risk factor for several forms of cancer,
chronic bronchitis, emphysema, and cardiovascular disease, while alcohol-
ism is an important risk factor for numerous health outcomes, including
cirrhosis of the liver and pancreatitis (U.S. Department of Health and Hu-
man Services, 1991). Alcohol is also a factor in approximately half of all
homicides, suicides, and motor vehicle fatalities. Similarly, regular physical
activity and correct nutrition have been shown to lower one’s overall risk of
mortality as well as being linked to the risk of certain diseases such as
cardiovascular disease, non-insulin-dependent diabetes, osteoarthritis, and
depression (U.S. Department of Health and Human Services, 1991).

The paper by Marilyn A. Winkleby and Catherine Cubbin (Chapter 12)
explores the extent to which these and other health-damaging or health-
promoting behaviors vary by racial and ethnic group. Few studies have
examined racial and ethnic differences in health behavior among the eld-
erly, especially using large-scale, nationally representative samples. Draw-
ing on data from the 2000 Behavioral Risk Factor Surveillance System, the
authors compare rates of smoking, obesity, leisure-time physical activity,
diet, alcohol consumption, and cancer screening practices by racial and
ethnic group, age, sex, and sociodemographic status. The differences be-
tween racial and ethnic groups are far from consistent. By some indicators,
non-Hispanic whites behave in a more healthy manner than non-Hispanic
blacks and/or Hispanics, but for other indicators, the opposite it true. For
example, for women aged 65 to 74, non-Hispanic whites tend to smoke
more than blacks or Hispanics. But for comparably aged men, blacks are
the heaviest smokers. Similarly, elderly black women are less likely to en-
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gage in leisure-time physical activity and more likely to be obese than non-
Hispanic whites or Hispanics, while elderly Hispanic men report signifi-
cantly lower rates of leisure-time physical activity than non-Hispanic whites
or blacks. Significantly, the authors find that these and similar differences
in health-promoting or health-damaging behavior exist within each racial
and ethnic group by important sociodemographic indicators, including age,
sex, educational attainment, household income, and, for Mexican Ameri-
cans, country of birth and language spoken. These differences clearly have
important implications for prevention and public health (see Chapter 17,
this volume).

Biobehavioral Factors

The next three chapters, by Hector F. Myers and Wei-Chin Hwang
(Chapter 13), Rodney Clark (Chapter 14), and Julian F. Thayer and Bruce
H. Friedman (Chapter 15), all explore various aspects of the relationships
among stress, psychosocial risk and resilience, and racial and ethnic differ-
ences in health. Recent conceptual advances in health research have stressed
the importance of an integrative approach that incorporates the interplay
among genetic, behavioral, psychosocial, and environment factors over time
(National Research Council, 2001). For many years, the study of stress has
been considered a potentially important pathway connecting a person’s
experience, living and working conditions, interpersonal relations, and other
behavioral variables to biological factors that more directly influence health.
Stress is a known risk factor for hypertension, and the significantly higher
prevalence of hypertension in blacks has led some researchers to theorize
that there may be an important link between a negative psychological
environment, cumulative stress, and hypertension and some of the observed
racial differences in health.

Important new attempts to understand the relationship between envi-
ronmental and behavioral challenges and stressors, health, and disease have
introduced the concepts of allostasis and allostatic load (see Chapter 13,
this volume). Stress is actually just part of the body’s normal regulatory
system. Stress causes and modulates a diversity of physiological effects that
can either directly enhance resistance to disease or cause damage, thereby
making the body more susceptible to disease (Institute of Medicine, 2001).
But it is the repeated wear and tear on the body as a function of repeated
insults that can lead to negative health effects and which is referred to as a
body’s allostatic load. This concept has received a lot of attention in medi-
cal circles (see, e.g., McEwen, 1998). In Chapter 13, Myers and Hwang
outline a biopsychosocial model of cumulative psychological and physical
vulnerability and resilience in later life, in which chronic stress burden and
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psychosocial resources for coping are hypothesized as playing a significant
role in accounting for ethnic differences in mental health.

The central hypothesis in these biobehavioral models is that the differ-
ential burden of lifetime stress contributes to ethnic differences in health.
Chapters 13 and 14 review some of the major potential sources of stress,
including race, social class, immigrant acculturation, and age. Other re-
searchers have emphasized the importance of looking at other potential
sources of stress such as the degree of job control in the workplace (see, e.g.,
Marmot et al., 1997). These chapters are necessarily somewhat speculative
because very little research has attempted to model or estimate the cumula-
tive effects of various sources of stress. This is partly because of problems of
measurement, concepts, and definition that need to be overcome. It is also
partly because modeling and estimating dynamic processes over time are
extremely complex and data-hungry endeavors. One of the methodological
challenges of the work in this area is that much of it is based on subjective
measures of stress (i.e., respondents reporting that they are feeling or felt
stressed) rather than on measuring objective stressors such as particular life
events (e.g., job loss, divorce). In addition, there is always the possibility
that the causality runs in the other direction, namely that poor health status
leads to higher perceived stress (Kington and Nickens, 2001).

Recently, researchers have turned their attention to investigating the
impact of repeated encounters with racism or discrimination on physiologic
activity (see, e.g., February 2003 special issue of the American Journal of
Public Health as well as Chapter 14, this volume). Studies that attempt to
relate physical health status to self-reported encounters with racism have
been inconsistent (Chapter 14, this volume), but there is a growing body of
research from community studies that discrimination is associated with
multiple indicators of poorer physical and, especially, mental health status
(Williams et al., 2003). Nevertheless, research on the health impact of
racism and discrimination is still very much in its infancy, and difficult
methodological challenges and controversies need to be overcome (Krieger,
1999). Racism and discrimination are subjective measures that are arguably
far harder to measure than, say, socioeconomic status. The problem is even
more complex once one accepts that the effects of discrimination can accu-
mulate over a lifetime and even spill over into subsequent generations
(National Research Council, 1989). Furthermore, racism and discrimina-
tion are not measured directly in large social and economic surveys. Hence
data tend to come from laboratory research in controlled clinical settings.
Clark (Chapter 14) suggests several ways to strengthen research in this
area.

Another important avenue of research in this area revolves around the
observation that people differ widely in their ability to deal with particular
situations, including overcoming adversity. A growing body of research
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indicates that a number of psychosocial factors, including personality, resil-
ience, coping style, early life experience, availability of social supports, and
religiosity can serve to moderate the stress-health relationship in adults,
including the elderly (Chapter 13, this volume). But, although some re-
searchers have proposed that there may be important racial and ethnic
differences in coping styles that relate to health outcomes (see, e.g., James,
1994, on John Henryism), few high-quality studies in this area have been
conducted (Chapter 13, this volume).

In the next chapter, Thayer and Friedman collect recent findings that relate
psychosocial factors such as stress and perceived racism to the functioning of
the autonomic nervous system, which regulates all aspects of cardiovascular
function. Our understanding of the multilevel and bidirectional relationships
between behavioral and biologic processes has been enriched in recent years by
advances in technology and by conceptual advances in the behavioral, biologi-
cal, and medical sciences (Institute of Medicine, 2001). Recent research has
uncovered many previously unknown links among the central nervous system,
the endocrine system, and the immune system (Institute of Medicine, 2001).
Thayer and Friedman’s chapter reemphasizes the need for multilevel studies
that address the interplay among physiological, behavioral, affective, cognitive,
and social processes and their shared impact on health.

Access to Health Care

The chapter by Amitabh Chandra and Jonathan S. Skinner (Chapter
16) examines the extent to which the spatial distribution of health care and
health outcomes across the United States varies by hospital referral region.
Differential health care access and quality is a major public policy chal-
lenge. The United States is the only developed country in the world that
does not have national health coverage, and 40 million Americans do not
have any form of health care coverage (Institute of Medicine, 2001). His-
panics in particular are relatively underserved with respect to health cover-
age, partly because of their relatively low socioeconomic status and partly
due to other contributing factors related to their degree of acculturation,
language barriers, immigration status, and types of jobs in which they are
engaged (Sudrez, 2000). How much differential coverage contributes to
racial and ethnic differences in health outcomes is unclear, however, be-
cause Hispanics do not appear to fare any worse than non-Hispanic whites
with respect to a number of health outcomes. Infant mortality rates for
Hispanics, for example, are essentially identical to non-Hispanic whites and
have been for more than a decade (NCHS, 2003).

Chandra and Skinner argue that the correlation between minority sta-
tus and health outcomes is confounded by differential access to medical
services, specifically by substantial geographic variation in treatment and
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outcome patterns. Minorities tend to seek care from different hospitals and
from different physicians than non-Hispanic whites, in large part a reflec-
tion of the general spatial distribution of the United States population with
concentrations of minorities in certain hospital referral regions. Chandra
and Skinner demonstrate that regional variation in the utilization of health
care, and in outcomes, potentially can account for a substantial part of the
observed racial and ethnic disparities in health. This implies a different set
of policy prescriptions than if the underlying source of racial differences in
health were primarily due to differences in treatment within hospitals or
communities or differences in the self-management of disease (Goldman
and Smith, 2002; Institute of Medicine, 2003).

SECTION IV: THE CHALLENGE OF IDENTIFYING
EFFECTIVE INTERVENTIONS

What can be done about the existence of large and persistent differ-
ences in health outcomes by racial and ethnic group that essentially cannot
be fully explained by traditional arguments? One starting point is the obser-
vation that approximately half of all deaths in the United States can be
traced to various health-damaging behaviors, especially tobacco use, poor
diet, low activity patterns, and excessive alcohol consumption (McGinnis
and Foege, 1993). To the extent that racial differences in health can be
attributed to differences in group behavior (see Chapter 12, this volume),
then it may be possible to develop programs that can educate and encour-
age people to modify their behavior. Although there are numerous ex-
amples of successful public awareness campaigns, the real challenge has
always been to get people to convert new knowledge into sustained behav-
ioral change. Most people, for example, know that if they change certain
behaviors (e.g., exercise more, eat and drink more responsibly, avoid ciga-
rettes), they would reduce their risk of certain diseases. But the $30 to $50
billion spent annually on various types of diet products testifies to the self-
control problems that many people face (Cutler et al., 2003). In Chapter
17, David M. Cutler reviews the evidence on the effectiveness of large-scale
behavioral health interventions that have been implemented at the indi-
vidual, community, and national levels. Behavioral change is notoriously
difficult to achieve and overall there is not very compelling evidence that
large-scale interventions have worked. Although there have been studies
that show that effective change is possible, by and large interventions have
had smaller effects than were originally anticipated (Chapter 17, this vol-
ume). There are, however, some important exceptions to this generaliza-
tion, including the 1964 report of the Surgeon General on the harmful
effects of smoking and the Mothers Against Drunk Driving campaign that
began in the early 1980s. Cutler notes that in both of these cases, the
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interventions occurred at the national level, the message conveyed was
simple and straightforward, and the behavioral change required was clear.
In general, however, more research is needed on why some health interven-
tions succeed while others fail (Chapter 17, this volume).

SECTION V: TWO INTERNATIONAL COMPARISONS

The United States is not the only country in the world concerned about racial
equity in health. In the final two papers in the volume, James Y. Nazroo (Chap-
ter 18) and Debbie Bradshaw and colleagues (Chapter 19) offer international
comparative perspectives on these issues from the United Kingdom and South
Africa, respectively. Although both papers document slightly different patterns of
racial and ethnic disparities in health than occur in the United States, they both
suggest the centrality of particular casual factors including socioeconomic status,
culture, racism, and, for immigrants, generation (i.e., first versus second or third)
and period of migration (i.e., length of stay in country).

In Chapter 18, Nazroo investigates the relationship between age and
ethnic inequalities in health in the United Kingdom, in relation to socioeco-
nomic circumstances, migration status, extent of racial harassment, dura-
tion of stay, and cohort. Given the complexity of factors involved, the
author finds it difficult to come to any firm conclusions. A particularly
vexing problem is that although most minorities in the United Kingdom
have arrived since the Second World War, different ethnic subgroups have
tended to enter the country in waves, making it extremely difficult to un-
tangle the effects of age, period, and cohort on health. As Nazroo points
out, this underscores the utility of collecting and analyzing these issues
using longitudinal panel data.

In Chapter 19, Bradshaw and colleagues review recent data and analy-
ses on the nature of racial disparities in health in South Africa, a country
that has witnessed extraordinary political and social change over the past
10 to 15 years as the government has attempted to overcome the legacy of
apartheid. Again the complexity of the issues and the lack of long-term data
prevent the authors drawing firm conclusions about how these profound
economic and social changes are affecting racial differences in health by
age. Nevertheless, the available evidence suggests that socioeconomic and
cultural factors as well as health behaviors are important determinants of
health in South Africa.

The Way Ahead

The purpose of this chapter is not to outline an agenda for future
research in this area. That task has already been undertaken by the NRC’s
Panel on Race, Ethnicity, and Health in Later Life. Their conclusions and
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recommendations are presented in a companion volume (see National Re-
search Council, 2004). Nevertheless, taken together, the chapters in this
volume highlight both the strengths and weaknesses of the existing knowl-
edge base. Perhaps the main message is that after decades of research in this
area, there are still large and persistent differences in health by racial and
ethnic groups that cannot be explained fully by traditional arguments such
as differences in socioeconomic status, access to health care, or health
behaviors.

Clearly, then, there is still a need to continue to monitor changes in
the health status of different racial and ethnic groups and to understand
the causal factors underlying these differences. Even if there is no way to
weigh their relative importance, there is fairly broad agreement among
the disciplines that the list of major causes is fairly self-contained: socio-
economic status, education, health risk behavior, psychosocial factors
including stress, access to and quality of health care, culture, genetic
factors, and environmental and occupational risk factors (Kington and
Nickens, 2001). Because of the interaction and the multiple causal path-
ways between these various factors (e.g., low socioeconomic status leads
to poor health, but poor health can also lead to less wealth), the exact
contribution that each factor contributes to the observed health differ-
ences by race remains unknown. Further research, particularly with em-
phasis on the integration of data from various disciplines, is therefore
essential.

A full understanding and complete consensus on the reasons underlying
these observed differences will likely continue to elude us for some time.
Nevertheless, the papers in this volume indicate that high-quality research
is under way in many disciplines. Increasingly, this research points to the
need for a more integrative approach to health that accounts for the inter-
actions among genetic, behavioral, psychosocial, and environmental factors
over time. The chapters in this volume represent a useful step forward, but
it is only one among many that will ultimately need to be undertaken before
sustainable progress in our understanding of the causes of racial and ethnic
differences in health in later life can be made. My hope is that these papers
will be useful to those charged with making and implementing public policy
as well as to scholars from different disciplines wishing to build on this
foundation.
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Racial and Ethnic Identification, Official
Classifications, and Health Disparities

Gary D. Sandefur, Mary E. Campbell,
and Jennifer Eggerling-Boeck

Our picture of racial and ethnic disparities in the health of older Ameri-
cans is strongly influenced by the methods of collecting data on race and
ethnicity. At one level there is a good deal of consistency in data collection.
Most Americans and most researchers have in mind a general categorical
scheme that includes whites, blacks, Asians, Hispanics, and American Indi-
ans. Most Americans and nearly all researchers are also aware that these
general categories disguise significant heterogeneity within each of these
major groups. To the extent possible, recent research has attempted to
identify and compare subgroups within each of the major racial and ethnic
groups, making distinctions by country of origin, nativity, and generation
within the United States. Most researchers generally agree that these cat-
egories are primarily social constructions that have changed and will con-
tinue to change over time.

Once we begin to explore more deeply the ways in which data on the
elderly population are collected, however, we discover inconsistency across
data sets and time. Part of this variation is from inconsistency in the way
that Americans think and talk about race and ethnicity. Race and ethnicity
are words that carry heavy intellectual and political baggage, and issues
surrounding racial and ethnic identities are often contested within and
across groups. The debate over racial and ethnic categories prior to the
2000 Census is one of the most recent, but by no means the only, example
of these contests. Several advocacy groups pressured the Office of Manage-
ment and Budget (OMB) to revise its racial and ethnic categories and data
collection schemes (see Farley, 2001, and Rodriguez, 2000, for discussions
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of the controversies). This resulted in several significant changes, including
the most well-known change, which allowed individuals to choose more
than one racial category in the 2000 Census. Although most national and
many local data collection efforts follow the federal guidelines, they vary in
the way in which questions are constructed and in the order in which they
appear in the questionnaire or interview schedule. Such seemingly trivial
differences in measurement lead to different distributions of responses about
racial and ethnic identity (Hirschman, Alba, and Farley, 2000).

Another inconsistency that has troubled health researchers is the collec-
tion of racial and ethnic data using different criteria across data sources. A
good example of this is the mismatch between self-selected race (which is
used in most data sets) and the observer-selected race that is often used for
death certificates. Comparisons between next-of-kin racial identifications
and death certificates have shown that a large proportion of, for example,
black Hispanics are misidentified on death certificates. This leads to a
significant overestimate of their life expectancy because the race-specific
mortality rates are inaccurate (Swallen and Guend, 2001).

The purpose of this chapter is to examine the implications of how we
measure racial and ethnic identity for our understanding of racial and
ethnic disparities in health, especially among the elderly.! We focus on the
official classifications used to produce statistics on the health status of the
elderly, and because self-identification is the fundamental tool used to as-
sign individuals to the official categories, we explore factors associated with
self-identification.? Although we emphasize identification and classifica-
tion involving the elderly, much of what we have to say applies to other age
groups as well. We first look at what the social science literature has to say
about the ways in which individuals and society construct racial and ethnic
identities. Second, we examine how information on race and ethnicity is
recorded in some of the major federal data sets used to study health dispari-
ties among the elderly. We then discuss some of the major problems in our
national system of collecting and reporting on health disparities. We con-
clude with some recommendations for achieving greater consistency in the
collection and reporting of racial and ethnic information.

RACIAL AND ETHNIC IDENTITY

Historical Understandings of Racial and Ethnic Identity

Over time, academic and popular understandings of racial and ethnic
identities have changed dramatically. Prior to the 20th century, racial and
ethnic groups were perceived as permanent, biological types. Scholars of
race and ethnicity turned to Biblical passages and, later, theories of natural
history to explain the origins of differences among ethnic and racial groups
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(Banton, 1998). They concluded that these group differences were natural
and immutable. Cornell and Hartmann (1998) explain that the paradigms
popular among social scientists in the late 19th and early 20th centuries
“conceived ethnic and racial groups as biologically distinct entities and
gave to biology the larger part of the responsibility for differences in the
cultures and the political and economic fortunes of these groups” (Cornell
and Hartmann, 1998, p. 42).

The work of Franz Boas shifted the model describing racial and ethnic
differences from one stressing biology to one that focused on cultural differ-
ences (Cornell and Hartmann, 1998). This shift implied that racial and
ethnic groups were dynamic rather than static. These paradigmatic changes
influenced the work on race in the emerging Chicago School of Sociology,
which led to an assimilationist model of racial and ethnic identities (Cornell
and Hartmann, 1998). In this model, the inherent flexibility of racial and
ethnic identities would eventually lead to the assimilation of distinctive
racial and ethnic minority groups into the mainstream culture. However,
developments in the middle of the 20th century, such as strengthening
ethnic and racial conflicts, forced social scientists to reconsider the question
of racial and ethnic identities.

Two paradigms, primordialism and circumstantialism, emerged in the
post-assimilationist era (Cornell and Hartmann, 1998). Proponents of
primordialism asserted that for each individual “ethnicity is fixed, funda-
mental, and rooted in the unchangeable circumstances of birth” (Cornell
and Hartmann, 1998, p. 48). Those favoring circumstantialism claimed
that individuals and groups claim ethnic or racial identities when these
identities are in some way advantageous. As more and more social scientific
research investigated racial and ethnic identities, it became clear that nei-
ther model was able to fully explain the complexities of these phenomena.
The most prevalent current view on racial and ethnic identities is a social
constructionist model (Banton, 1998; Cornell and Hartmann, 1998; Nagel,
1996). Within this system, “the construction of ethnicity is an ongoing
process that combines the past and the present into building material for
new or revitalized identities and groups” (Nagel, 1996, p. 19).3

As views of racial and ethnic identities have changed over time, so have
official categories and measurement procedures. The U.S. Census has clas-
sified people into racial groups since its origin in 1790. However, the list of
categories and the method of measuring race or ethnicity has changed many
times in the intervening decades, as the political and economic forces shap-
ing the collection of racial data have changed. In early Censuses, enumera-
tors answered the race question based on their perception of the individual.
The earliest Censuses used slave status as a proxy for a racial category, the
only race options being “free White persons, slaves, or all other free per-
sons” (Sandefur, Martin, Eggerling-Boeck, Mannon, and Meier, 2001; U.S.
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Bureau of the Census, 1973). In later years more specific categories for
those of mixed African American and white descent, such as mulatto, qua-
droon, and octoroon, were used (Lee, 1993). Asian groups have been listed
on the form since the late 1800s. Chinese, Japanese, and Filipino were the
first Asian groups to appear on the Census; later Korean, Vietnamese,
Asian Indian, and other Asian groups were added to the list. American
Indians were included as a separate group beginning in 1870. The Census
question measuring the Hispanic population has also varied over time.
Enumerators have used a Spanish surname, the use of the Spanish language
in the home, and the birthplace of the respondent or parents to indicate
Hispanic ethnicity.

In 1970, racial classification on the Census changed from enumerator
identification to self-identification. This change had a relatively minor im-
pact on the count of racial and ethnic groups in 1970 compared to 1960.
However, it created a situation that led to significant changes in counts
during subsequent years. This methodological shift proved to be especially
influential for American Indians. During the period between 1960 and the
end of the 20th century, the size of the American Indian population as
measured by the Census increased much more than could be accounted for
by migration or births (Eschbach, 1993; Nagel, 1996). This increase was
because persons whom enumerators had previously identified as being of
another race began self-identifying as American Indian and, after 1970,
there was increased self-identification as American Indian by those who
earlier self-identified or were identified by their parents as being in some
other group (Nagel, 1996).

In 1997 OMB announced new standards for federal data on race and
ethnicity (OMB, 1999). Following the OMB standards, the 2000 Census
used the five suggested racial categories: White, black/African American,
American Indian/Alaska Native, Asian, and Native Hawaiian/other Pacific
Islander. The Census Bureau also added a sixth category, “some other
race.” The Native Hawaiian/other Pacific Islander was separated from the
Asian category for the first time. A second and even more influential change
allowed respondents to choose more than one racial category.* Prior to the
2000 Census, the U.S. Bureau of the Census conducted several tests—
including the 1996 Race and Ethnic Targeted Test—to consider the impli-
cations of changing the way in which data were collected for the counts of
racial and ethnic groups in the United States.” The major conclusion that
came out of this test was that allowing individuals to choose more than one
racial group had a very small impact on the measured racial composition of
the population (Hirschman et al., 2000; U.S. Bureau of the Census, 1997).

Based on these results, Hirschman and colleagues (2000) predicted that
1 to 2 percent of whites and blacks in the 2000 Census would identify with
more than one race and that the numbers of respondents who identified
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solely as American Indian or Asian would not be significantly different
from what one would find if people were constrained to pick only one race.
On the other hand, they predicted that some who in the past had recorded
their race as white or “some other race” would report more than one race.
Their predictions turned out to be correct. In Census 2000, 97.6 percent of
the U.S. population reported only one race. Of the 2.4 percent, or 6.8
million, who reported more than one race, 32 percent reported white and
“some other race,” 16 percent reported white and American Indian/Alaska
Native, 13 percent reported white and Asian, and 11 percent reported
white and black or African American (U.S. Bureau of the Census, 2001c¢).
Another way to look at these figures, however, is to note that the size of the
population reporting two or more races is larger than the American Indian
or Pacific Islander populations and about half the size of the Asian popula-
tion.

The Social Constructionist Paradigm of Racial and Ethnic Identity

Changes in the U.S. Census categories over time reflect changes in the
ways in which Americans think about race and ethnicity as well as political
conflicts over these views. Changes in official classifications in turn helped
shape the discussion of race and ethnicity in subsequent decades. Within the
paradigm of social constructionism, racial and ethnic groups are under-
stood as socially created, rather than biologically given, realities. Relatively
trivial (and even overlapping) phenotypical differences or group customs
are used to categorize groups, and then society proceeds to attach a socially
constructed meaning to these differences. The socially constructed meaning
of racial/ethnic groups most often takes an evaluative tone.® Given their
social origins, racial and ethnic identities continually change over time and
with varying circumstances. Changes are a result of forces from both out-
side and within the racial/ethnic group. Cornell and Hartmann employ the
terms assertion and assignment to illustrate this interaction of forces shap-
ing identities. They conclude that racial and ethnic identities “involve not
only circumstances but active responses to circumstances by individuals
and groups” (Cornell and Hartmann, 1998, p. 77). Nagel (1996, p. 21)
agrees, stating, “ethnic identity is, then, a dialectic between internal identi-
fication and external ascription.” Of course, the relative influence of assign-
ment and assertion varies by group. Waters (1990) demonstrates that white
ethnics have a great degree of choice about their ethnic identity. They can
choose a particular identity to highlight, and this choice can fluctuate across
time and situations. However, she notes that many members of racial and
ethnic minority groups do not have this degree of choice. For these indi-
viduals, identity is heavily ascribed by society. This is especially the case for
individuals who have “markers” that associate them with a particular ra-
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cial and/or ethnic group. These markers can be physical such as skin color,
or they can involve surnames or accents.

Changes in a racial or ethnic identity can occur at both the group and
individual levels. In other words, the racial/ethnic categories a society ac-
cepts and utilizes can change over a period of time; in addition, the racial/
ethnic label an individual chooses can change over time.” Nagel (1996)
described the extensive changes in American Indian identity in the second
half of the 20th century. Social factors such as the civil rights movement,
World War II, and federal Indian policy led to an “ethnic renewal” among
American Indians. This, in turn, led to a revised understanding of the
American Indian category; it also led many individuals who previously
identified as some other race to change their ethnic identity from some
other category to American Indian. In this case, ethnic identity changed at
both the group and individual levels. Espiritu (1992) outlines the ways in
which the meaning of the Asian American category has changed over time
and with varying social and political circumstances.?

Although all racial and ethnic identities are socially constructed, some
categories are more prone to change than others. Waters (1990) notes that
the ethnic options employed by white Americans are generally not available
to African Americans, Asian Americans, Native Americans, or Hispanics.
Nagel notes that some racial and ethnic identities appear more rigid than
others (1996, p. 26). In the United States, the racial category African Ameri-
can has been a relatively closed and static category. The common identity rule
for this group is the rule of hypodescent, under which any amount of black
ancestry, no matter how small, makes one African American.’ Individuals in
this group have much less opportunity to claim varied identities and to have
these identities socially recognized. In many cases even those biracial (African
American and white) individuals with a white parent have difficulty claiming
a non-black identity (Korgen, 1998; Rockquemore and Brunsma, 2002).

Another reason for varying levels of change in racial categories over
time is the varying extent of racial intermarriage for different groups. Inter-
marriage, however, has less of an impact on the self-identification of older
Americans than on younger Americans. Native Americans have historically
had high intermarriage rates, leading to a large group of persons with both
white and Native American ancestry. The intermarriage rates for Asian
Americans and Hispanics have been increasing and are now at significant
levels. For all these groups, the most common racial group to intermarry
with is white. Therefore, there are significant numbers of persons whose
ancestry is partially white and partially Native American, Asian American,
or Hispanic. These individuals are faced with a choice of how to identify
racially or ethnically. Many factors can lead to a particular identity choice.
In their study of children with one Asian and one non-Asian parent, Xie
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and Goyette (1997) show that factors such as the gender, national ancestry,
and language patterns of the Asian parent affect the racial identity of the
child. The race of the non-Asian parent also has an effect. Given these
differences in racial and ethnic options across groups, it is important to
examine the specific circumstances (historical and current) for each group
and examine the ways in which these circumstances have affected the racial/
ethnic identity processes for the group.

African Americans

As mentioned, the African American racial category has relatively rigid
boundaries in U.S. society. Inclusion in the black category is guided by the
rule of hypodescent. Davis (1991) provides a thorough outline of the ways
in which this system of racial categorization evolved in U.S. society. Both
African Americans and whites have largely accepted this system of racial
classification. Therefore, most persons with African American ancestry have
a strong socially imposed identity. If they were to choose another identity,
they would likely receive little social support for this identity. The findings
of Waters (1991) support these ideas. She found that although more than
half of her interview respondents were aware of non-black ancestors, none
of the respondents reported that they would identify with this part of their
ancestry. She concludes “the ‘one-drop rule’ operates to keep non-black
ancestors from mattering to black individuals’ present day identifications”
(Waters, 1991, p. 68).

However, there is some evidence that this situation is changing, or at
least becoming more complex, due to increased interracial marriage among
African Americans and increased immigration of persons of African de-
scent. Intermarriage rates for African Americans, though still much smaller
than rates for other groups, have been increasing significantly over the past
few decades. This has created a sizable population of biracial (black-white)
persons. Korgen (1998) studied the experiences of this group and found
important generational differences. Biracial individuals born after the civil
rights movement were much more likely to identify as biracial; those born
before the movement were less likely to identify in this manner, primarily
because they believed this identity would not have been socially supported
or recognized. Rockquemore and Brunsma (2002) found a number of dif-
ferent identification strategies among their sample of young biracial (black-
white) respondents: Monoracial identity (as either white or black), biracial
identity, situationally shifting identity, and racially transcendent identity.
This wide variation in racial identity among those with the same racial
parentage indicates that the one-drop rule of racial identity for African
Americans may be slowly weakening.
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The increased immigration of individuals of African descent (primarily
from Africa and the Caribbean) further complicates the social construction
of African American identity. Second-generation black immigrants face an
inherent tension: Their parents, in general, hold negative stereotypes of
black Americans, and yet these second-generation persons are often identi-
fied as American blacks by others because they lack the ethnic markers of
their parents (e.g., accent) (Waters, 1994, 1999). As with biracial individu-
als, this group shows evidence of a variety of racial identities. Among
Waters’ respondents, some black immigrants adopted a black American
identity, others had a strong ethnic identity (e.g., Jamaican, Trinidadian),
and still others embraced an immigrant identity. These recent studies sug-
gest that although African American historically has been an extremely
rigid racial category, the situation may be slowly changing.

Asian Americans

Any examination of racial identity among Asian Americans must be
informed by an awareness of important subgroup differences. Several
subgroups, such as Chinese, Japanese, Filipino, and Asian Indian, are
usually included in the Asian racial category. In 2000, Chinese Americans
continued to be the largest Asian American group, with more than 2.7
million individuals reporting Chinese alone or in combination with other
racial groups. More than 2 million recorded Filipino as one of their racial
identities. The groups with more than 1 million included, in order of size,
Asian Indian, Korean, Vietnamese, and Japanese. These subgroups differ
widely with respect to language, culture, education, income levels, and
immigration history. Furthermore, many Asian Americans identify more
closely with their particular subgroup than with the panethnic identity. In
many cases, using the panethnic label Asian can mask important varia-
tions among subgroups.

Members of Asian subgroups arrived in America with no perception of
the Asian racial category. This is true for all of the umbrella groups used in
the United States. Most Europeans entered the United States with little idea
of a common European identity. The same can be said for African Ameri-
cans, Hispanics, and Native Americans. National identities (e.g., Chinese,
Japanese, Filipino) were much more relevant to members of these Asian
subgroups, influencing many aspects of everyday life. Cornell and Hartmann
(1998), for example, describe the Asian racial identity of recent Vietnamese
and Cambodian immigrants as assigned and thin. The identity is assigned
because although Vietnamese or Cambodian identity is much more salient
to these immigrants, U.S. society for the most part ignores subgroup differ-
ences and groups all these individuals under the racial category Asian. The
Asian identity is thin because it does not organize much of the social life
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and activities of these individuals. Furthermore, unlike the case for Hispan-
ics, there is no factor such as language that unifies the Asian population as
a whole.

Writing about the evolution of the Asian American panethnic label,
Espiritu (1992, p. 6) notes, “the term Asian American arose out of the racist
discourse that constructs Asians as a homogeneous group.” More recently,
however, Asian American panethnicity has also been constructed from
within the group. Specifically, Espiritu (1992) focuses on the ways in which
organizations have drawn on and extended the panethnic label as a way of
claiming resources and gaining political influence. In her research, Kibria
(1997) found that Chinese- and Korean-American respondents did have a
sense of belonging to an “Asian race.” They understood that Asian groups
were perceived by the dominant society as physically similar, they felt a
common history of experiences resulting from being labeled Asian, and
they had a sense of an Asian American culture. However, for most respon-
dents the Chinese- or Korean-American identity was more important than
Asian American identity (Kibria, 1997).

Intermarriage has a large impact on the racial identity of Asian Ameri-
cans. This group has relatively high rates of outmarriage. In the 1990s,
24.2 percent of Asian American wives and 12.3 percent of Asian Ameri-
can husbands were married to someone in a different racial group
(Sandefur et al., 2001). The children of these intermarried couples face
choices about their racial self-identification. Saenz, Hwang, Aguirre, and
Anderson (1995) and Xie and Goyette (1997) examined the factors that
affect the racial self-identification of children with one Asian and one
non-Asian parent. Saenz et al. (1995) used data from the 1980 Public Use
Microdata Sample (PUMS) from California and restricted their analyses
to children of Asian-Anglo marriages. They found that the probability of
the child identifying as Asian was increased for children whose Asian
parent is the father as opposed to the mother, who speak a language other
than English, who are first generation, who live in areas with higher
concentrations of the Asian parent’s ethnic group, who live in areas with
less ethnic heterogeneity, and whose Asian parent is Asian Indian, Ko-
rean, Filipino, or Japanese (Saenz et al., 1995).

Xie and Goyette (1997) had similar findings using the 1990 PUMS for
children with one Asian and one non-Asian parent. Their results show that
children are more likely to be identified as Asian if they are of the first or
third generation, their father (as opposed to mother) is Asian, or their Asian
parent speaks a non-English language. Their results on ancestry of the
Asian parent, however, contradict those of Saenz et al. (1995). Xie and
Goyette (1997) found that those whose Asian parent is Chinese or Japanese
were more likely to identify as Asian than those whose parent was Indian,
Korean, or Filipino. Finally, they found that children whose non-Asian
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parent was African American or Hispanic were significantly less likely to
identify as Asian.

Hispanic Americans

Similar to Asian Americans, there is wide variation among Hispanic
subgroups. The three largest Hispanic subgroups in the United States are
Mexicans, Puerto Ricans, and Cubans. The case for Hispanics is further
complicated by the fact that “Hispanic” is usually considered an ethnic
identity, rather than a racial one. Therefore, in the Census and most survey
data, the Hispanic ethnicity and race questions are separate. Hispanics,
then, can be racially identified as white, black, Asian, or Native Ameri-
can.!0

Differences among the Hispanic subgroups include median age, immi-
gration history, geographic distribution, fertility and family patterns, health
status and mortality rates, income and education levels, and occupational
distribution (Maldonado, 1991; Sandefur et al., 2001). Survey data that do
not separate these subgroups run the risk of masking important variations
among the groups.

Hispanics also have significant rates of intermarriage. In the 1990s,
16.1 percent of Hispanic wives and 13.1 percent of Hispanic husbands
were married to non-Hispanics (Sandefur et al., 2001). As with Asian Ameri-
cans, this means that the children of these unions can potentially make
choices about their self-identification. However, this is complicated by the
fact that in most cases the Hispanic question is asked separately from the
race question. This fact makes it much easier for children with one Hispanic
and one non-Hispanic parent to identify with the race/ethnicity of both
parents on a survey.

Several authors have investigated factors that lead adolescents with
Hispanic ancestry to make particular racial/ethnic identity choices. Eschbach
and Gomez (1998) investigate what factors led particular Hispanic adoles-
cents to switch their self-identity (as measured on surveys 2 years apart)
from Hispanic to non-Hispanic. Factors such as speaking Spanish, having a
higher concentration of Hispanic students in the school, living in a Census
tract with a concentration of co-ethnics, and having a lower socioeconomic
status were related to a reduced likelihood of switching to a non-Hispanic
identity. Those who spoke only English were more likely to shift to a non-
Hispanic identity.!? The authors conclude that the results identify “linguis-
tic assimilation and spatial deconcentration as the structural mechanisms
through which experience in the United States leads to uncertainty about
ethnic identification as a Hispanic” (Eschbach and Gomez, 1998, p. 86).

Portes and MacLeod (1996) examined the use of the Hispanic panethnic
label by second-generation children whose parents were born in Latin
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America. National origin had the strongest effects on use of the Hispanic
label. Cubans were least likely to use the panethnic label, followed by
Colombians, and then Mexicans. Dominicans and Nicaraguans were most
likely to identify as Hispanic. Greater acculturation and greater parental
status were related to a lower likelihood of adopting the panethnic identity.

This complex set of factors affecting the Hispanic population creates an
uncertain future for the racial identity of Hispanics. Because Hispanic sta-
tus is usually asked separately from racial group membership, Hispanic
Americans can usually choose a racial identity as well. However, many
Hispanics believe that they do not fit into any of the other available racial
groups. The studies reviewed indicate that Hispanic identity may become
less salient as structural assimilation occurs for the group. Furthermore,
many Hispanics reject the panethnic label in favor of their particular na-
tional identity (e.g., Mexican or Puerto Rican).

Native Americans

Racial identity is also a complex issue for Native Americans. However,
it is complex for different reasons. The history of tribal membership, Native
American relations with the U.S. government, and interracial marriage are
the primary factors affecting issues of racial identity for American Indians.
Cornell (1990) outlines the macrolevel historical factors affecting Native
American identity. The treaty system and the removal of tribes to geo-
graphically remote areas reinforced tribal identities rather than racial iden-
tities (e.g., Navajo rather than American Indian). Nagel (1996) describes
the more recent emergence of a Native American panethnic identity. Fac-
tors such as experiences in World War II, the civil rights movement, and
certain federal Indian policies led to the intensification and increased sa-
liency of a racial identity as Native American.

This situation is further complicated by the many ways in which Native
American identity can be defined.!2 Nagel (1996, p. 234) concludes that in
the post-Red Power era, “Indian individual and collective identities have
become increasingly problematic and contested. There are widespread am-
biguities and disputes about who is an Indian, how many American Indians
there are in the United States, who should be permitted to assert Indian
ethnicity, and who has the right to represent Indian interests.” Unlike other
racial and ethnic groups, the federal government has outlined specific meth-
ods to classify Native Americans. These definitions can be at odds with
state, tribal, and individual definitions of who qualifies as Native Ameri-
can. In order to receive federal services, Indian tribes must be federally
recognized. Lack of tribal recognition denies tribal members official Native
American status in the view of the federal government. Tribal definitions of
Native American identity vary widely in their required blood quantum.
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Some tribes require a particular percentage of ancestry or “blood quan-
tum” in order for individuals to be considered tribal members. Of course,
the Census and most surveys measure race by self-identification, so indi-
viduals not considered Native American in the previous cases would be
counted as Native American in these surveys.

American Indians have racially intermarried at even greater rates than
Asian Americans and Hispanic Americans. In the 1990s, 60.2 percent of
Native American wives and 58.8 percent of Native American husbands
were married to someone of another racial group.!3 As with the previous
groups, these high levels of intermarriage have produced a group of indi-
viduals who face choices about their racial identity. Nagel (1996) describes
the ethnic renewal of American Indians in the latter half of the 20th cen-
tury. Part of this renewal was the shifting of racial identities of multiracial
persons with American Indian ancestry from a racial identification with
their other ancestry group (usually white) to a racial identification as Na-
tive American. As the social and political atmosphere of the United States
made American Indian identity more attractive, the numbers of those choos-
ing this identity grew. Eschbach, Supple, and Snipp (1998) found that more
highly educated persons living in cities were more likely to shift to a Native
American identity in the Census. Self-identification shifts such as these can
initially create apparent improvements in the demographic characteristics
of Native Americans as a group. When analyzing longitudinal data on
outcomes such as income, education, and health, researchers should con-
sider possible identity shifts.

Summary

Existing evidence on racial and ethnic identity suggests that the early
21st century is a time of changing notions of racial and ethnic identity as
immigration continues to fuel the growth of the Asian and Hispanic popu-
lations, as intermarriage rates continue to increase, and as the federal gov-
ernment begins to take into account the implications of mixed racial heri-
tage or origins. As the previous discussion shows, the way in which
Americans have seen themselves and one another has been influenced by
the federal racial and ethnic classification schemes. At the same time, these
classification schemes have responded to changes in how people identify
themselves and others. The changes between the 1990 and 2000 Censuses
are only the more recent examples of these shifts.

Next we review the racial and ethnic classification schemes employed
by some of the largest federal data sets used to study racial and ethnic
disparities in the health of the aging population. Although we discuss only
a few of the major data sets, this will help us to understand the limitations
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of the available data for the study of these complex racial and ethnic
identities.

RACIAL AND ETHNIC IDENTIFICATION IN EXISTING DATA
USED TO STUDY HEALTH DISPARITIES

What we know about racial and ethnic differences in health is, of
course, largely driven by the kind of racial and ethnic data available. There
are many sources of information about health, so it would be impossible to
discuss all the intricacies of how racial and ethnic data are collected for
health surveys. However, a few major federal data collection efforts are
very important in their own right, and have a significant impact on how
other surveys collect racial and ethnic data. For this reason, it is important
to examine how the largest federal data sets measure race and ethnicity. In
this section, we will discuss the measurement of race and ethnicity in the
Census, National Health and Nutrition Examination Survey, Hispanic
Health and Nutrition Examination Survey, National Health Interview Sur-
vey, and vital statistics.

The Decennial Census

Despite its limited measures of health and aging, changes in the Census
will affect our understanding of health for two reasons. First, the Census
provides one of the largest data sets available to researchers, which allows
panethnic groups to be broken down into subgroups, such as nationality
groups. Thus, we must rely on the Census for our information about some
of the smallest groups. Second, many other large surveys look to the Census
and the guidelines set by OMB to decide how to frame their own race and
ethnicity items, so changes in the Census often affect many other surveys.

As noted earlier, the 2000 Census permitted individuals to identify with
more than one racial group. This change could have a significant effect on
health statistics for some groups because it is clear from early results that
some groups have a much higher percentage of multiracial individuals than
others. In other words, groups such as American Indians and Asian Ameri-
cans are likely to have a much higher percentage of their population switch
to a multiracial identity than African Americans or whites. This will change
our understanding of racial differences in health to the degree that these
multiracial individuals differ from the monoracial groups they were select-
ing before.

Older people were less likely than younger people to be affected by this
change. Table 2-1 contains some information on the racial composition of
the population of different ages from Census 2000. These figures illustrate
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TABLE 2-1 Percentage Distribution into Racial Categories by Age
Group, 2000

White Two

Only, American Pacific Other or Hispanic
Age Including Black Indian Asian  Islander ~Race  More (of any
Group Hispanic  Only  Only Only  Only Only  Races race)
Total 75 12 0.8 4 0.1 5.0 2.0 13
Under 5 67 15 1.0 3 0.2 8.0 5.0 19
Under 18 69 15 1.0 4 0.1 8.0 4.0 17
18-64 76 12 0.8 4 0.1 5.0 2.0 12
65-69 84 9 0.5 3 0.1 2.0 1.0 6
75-79 88 8 0.4 2 0.04 1.0 0.9 4
85+ 90 7 0.2 1 0.08 0.8 0.8 4

SOURCE: U.S. Bureau of the Census (2000).

the well-known fact that the population of individuals 65 and older is less
diverse than the younger population. More importantly for our purposes,
the results show that the percentage of people who report (or are reported
as) being of two or more races declines consistently as we move upward
through the age groups.

Hispanic identity has been and continues to be measured in a question
separate from racial identification. Individuals were constrained to choose
only one Hispanic group in the Hispanic identification question (although
they could include multiple identities in the question about ancestry) (U.S.
Bureau of the Census, 2001b). The question about Hispanic origins was
placed before the race question because research indicated that individuals
who were asked about their Hispanic origins first were more likely to
answer the race question and less likely to choose “other race” as a re-
sponse than if the order of the questions was reversed (Hirschman et al.,
2000). Hirschman and colleagues (2000) argue convincingly that there is
little reason to keep the Hispanic origin and race questions separate. In fact,
there are good reasons for putting them together. The results from the 1996
Race and Ethnic Targeted Test (RAETT) laid out by Hirschman and col-
leagues showed that the percentage of individuals who did not respond to
the question about race declined significantly when the Hispanic and race
questions were combined into an origins question and people were allowed
to select more than one group. They argue that the concept of origins seems
to be closer to how most Americans think about diversity than the old
concepts of race and ethnicity.

One issue raised by combining the race and Hispanic questions is
whether this affects our ability to identify and study black Hispanics. Many
Americans regard substantial numbers of Cubans, Puerto Ricans, and His-
panics from other countries of origin in Central and South America as
black. Black Hispanics are of interest to social scientists and to those who
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are interested in monitoring health because they represent an interesting
combination of ascribed statuses. We do not know to what extent those
who are seen as black Hispanics by Americans and thus by social scientists
necessarily see themselves in the same way; they may identify more as black
or more as Hispanic. Consequently, all we can do is compare the results of
various forms of self-identification, including the old way of forcing a
choice of race followed by a choice of Hispanic origin, the 2000 Census
way of forcing a choice of Hispanic origin followed by allowing people to
choose more than one racial category, or the Hirschman and colleagues
proposal to combine the two questions and allow individuals to choose
more than one. Table 2-2 shows the percentage of individuals who identi-
fied as both black and Hispanic in the 1990 Census, the 2000 Census, and
in the combined panel (with the option of choosing more than one re-
sponse) in the RAETT. In 1990, 3.4 percent of the Hispanic population
self-identified or were identified by the householder as black, while 42.7
percent were identified as “other race” (McKenney and Bennett, 1994). In
the 2000 Census, 2 percent of the Hispanic population was recorded as
black, 42.2 percent as “other race,” and 6.3 percent as two or more races
(U.S. Bureau of the Census, 2001a). In the combined question used in the
1996 RAETT, approximately 75 percent of Hispanics identified themselves
as Hispanic only, while 0.9 percent identified as black and only 0.6 percent
identified as “other race.” This suggests that most Hispanics see themselves
as Hispanics only. The next most common category was white and His-
panic. Most importantly, the percentage of individuals who do not respond
to the race question is reduced dramatically by using a combined question,

TABLE 2-2 Racial Distribution of the Hispanic Population (percentage)

Data Source

1996 Race and Ethnic

Racial Category 1990 Census 2000 Census Targeted Test: Combined
White 51.7 47.9 22.6

Black 3.4 2.0 0.9

American Indian 0.7 1.2 0.5

Asian 1.4 0.3 —

Pacific Islander — 0.1 —

Other 42.7 42.2 0.6

Two or more races — 6.3 0.1

Hispanic only — — 75.0

NOTES: The Asian and Pacific Islander categories were separate in the 2000 Census; the
RAETT results are from Panel F (combined question; mark all that apply).

SOURCES: U.S. Bureau of the Census (1997, 2001a); U.S. Bureau of the Census Website,
data from the 1990 Census.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

ic Differences in Health in Late Life

40 G.D. SANDEFUR, M.E. CAMPBELL, AND J. EGGERLING-BOECK

especially among Hispanics. A combined question would reduce the count
of black Hispanics, but given the choice of “other” in the 2000 Census, it is
not clear that we have ever had a good count of the population that would
be regarded as black and Hispanic by other Americans. The best we can
hope for, and what we should try for, is a count that represents how people
see themselves.

National Health and Nutrition Examination Survey and
Hispanic Health and Nutrition Examination Survey

The National Health and Nutrition Examination Survey (NHANES) is
a national survey of the health and nutritional characteristics of the U.S.
civilian, noninstitutionalized population (excluding those who live on
American Indian reservations). The Centers for Disease Control and
Prevention’s (CDC’s) National Center for Health Statistics conducts the
surveys. Since 1999, the NHANES has been an annual survey; before that,
the NHANES was a multiyear survey that was done three times (NHANES
I covered 1971-1974, NHANES II covered 1976-1980, and NHANES III
covered 1988-94). The NHANES is a useful data set for health researchers
because it includes both a home interview with basic demographic informa-
tion and health tests that are administered by medical personnel in a “mo-
bile examination center.”

Information on the racial and ethnic characteristics of the respondents
comes from the home interview. Since the NHANES III, African Americans
and Mexican Americans have been oversampled in the NHANES (along
with adolescents, older individuals, and pregnant women) to allow for
better estimation of the health characteristics of these populations. The
most recent NHANES first asks respondents to indicate whether they iden-
tify with a Hispanic subgroup. Then respondents are asked to self-identify
with one of the major racial categories. For most estimates by race and
ethnicity, the researcher needs 3 years of NHANES to obtain an adequate
sample size. Many of the results of the NHANES that are reported are still
limited to reports of only whites, blacks, and Mexican Americans because
of constraints of the sample size.

The Hispanic Health and Nutrition Examination Survey (HHANES) is
a national probability sample from 1982 to 1984 that provides health and
demographic information for Hispanic adults and youth. The goal of this
survey was to provide a sample large enough (about 16,000) to allow
estimation of the health of Hispanics in general, as well as of specific groups
such as Mexican Americans, Cuban Americans, and Puerto Ricans. To do
this, the NHANES instrument was adapted in small ways (such as the
addition of an acculturation scale) and translated into Spanish so respon-
dents could choose to participate in Spanish or English.
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To accomplish the goal of a large sample of Mexican Americans, Cu-
ban Americans, and Puerto Ricans, the HHANES sampled three localized
areas with high concentrations of the three groups. The Cuban-American
sample comes from the Miami (Dade County) area, with a sample size of
2,244, The Mexican-American sample comes from selected counties in five
southwestern states!* with a sample size of 9,894. The Puerto Rican sample
was selected from the New York City area, with a sample size of 3,786. In
all areas, all Hispanics were asked to complete the survey, so there are small
numbers of Hispanic respondents from other groups.

This geographical selection means, however, that the HHANES is re-
ally a survey of Hispanics in the most concentrated locations in the United
States. The health outcomes of Hispanics might be different in areas where
they are much less concentrated, an issue that cannot be addressed with
HHANES data. The HHANES is also not designed to give a representative
sample of any other Hispanic subgroups, so it does not inform us about, for
example, the health experiences of Central and South American Hispanics
in the United States.

National Health Interview Survey (NHIS)

The National Health Interview Survey (NHIS) is another representative
sample of the civilian noninstitu-tionalized population of the United States.
The survey, also run by the National Center for Health Statistics, is de-
signed to cover basic health and demographic items, with supplements for
specific health topics. The NHIS has been interviewing households since
1957, and is a continuous cross-sectional survey. In addition to these data,
the Longitudinal Study of Aging (LSOA) is based on the 1984 NHIS sample,
with baseline information drawn from the NHIS Supplement on Aging
administered in that year.

The NHIS covers Hispanics, non-Hispanic whites, non-Hispanic Afri-
can Americans, and Asian Americans. In 1985, the NHIS began oversam-
pling African Americans. In 1995, the NHIS expanded its oversample to
include Hispanics. An important change for researchers interested in racial
and ethnic differences was the addition in 1992 of a detailed breakdown for
Asian American groups. Since 1992, information has been available for
nine Asian subgroups, and this information can be used to study these
groups if the data are pooled over years to achieve a sample of sufficient
size. The NHIS also collected the “observed race” of respondents, as re-
corded by the interviewers, in the past, but this practice ended in 1997.
Once OMB released its new guidelines for collecting racial and ethnic data
in federal surveys, the NHIS race and ethnicity questions were revised.

Since 2000, the NHIS has asked four questions about race and ethnicity.
Respondents are asked if they identify as Hispanic, and those who do are
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asked to select a specific Hispanic origin group. Then respondents are asked
to self-identify with a racial group, and those who select more than one race
are asked a follow-up question to determine which single race “best repre-
sents” the respondent’s race (see Division of Health Interview Statistics,
2002, for details). This format is particularly useful to researchers because
it allows multiracial identification and provides a simple way to bridge past
and current data. To create racial groups that are comparable to past data,
the researcher can allocate multiracial individuals to the single race they
select.

Vital Statistics Data

States are required to keep track of vital statistics for their populations,
and the federal government compiles this information into national vital
statistics. These data include information on births, marriages, divorces,
deaths, and fetal deaths. These data are used to create fundamental statis-
tics such as the average life expectancy in the United States and infant
mortality information. This information is often broken down by race and
ethnicity, providing a wealth of information about basic health inequalities.
The data are especially useful because they are available for small geo-
graphical units and available over a long period of time.

Because the states are the first collectors of vital statistics, there is
variation in how these records are kept. However, national standards pro-
vide a guideline that states are encouraged to follow. For example, a na-
tional standard death certificate can be used or adapted by states, so most
states have similar forms. These forms usually have separate Hispanic
ethnicity and race questions, similar to the Census.

Although vital statistics are essential to understanding health in the
United States, they also suffer from one of the most well-known problems
with respect to racial and ethnic identification. Documentation has clearly
shown that mortality rates, especially for smaller groups, are flawed partly
because of the way in which race and ethnicity are recorded on death
certificates. This means that births, where the race of the child is usually
identified by the parent, do not match with deaths, where the race of the
deceased may be identified by a stranger.

The National Mortality Follow-Back Surveys (NMFS) of 1986 and
1993 provided some opportunities to investigate the implications of the
misreporting of racial and ethnic group membership on the death certifi-
cates (Hahn, 1992; Swallen and Guend, 2001). Each NMFS was based on a
national sample of death certificates. The NMFS contacted next of kin and
hospital personnel to verify information on the death certificates. This
created the opportunity for researchers to compare the racial and ethnic
identification on the death certificate provided by whoever completed the
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death certificate at the time of death with the information provided by next
of kin. The results show, for example, that while 86 percent of white
Hispanics were classified correctly on the death certificates, only 54 percent
of black Hispanics were classified correctly. Swallen and Guend (2001)
adjust the life expectancies at birth (e,) for black and white Hispanics for
these misclassifications. The life expectancies for black Hispanic males drops
from 77.28 to 65.01 and for black Hispanic females from 89.15 to 74.47.
The reasons for these drops are clear: The current method of identifying
race and ethnicity on the death certificates undercounts black Hispanic
deaths, leading to an overestimation of life expectancy for this group.
Swallen and Guend also find that these adjustments are more important for
Hispanics than for non-Hispanics, but also more important for black His-
panics than for white Hispanics. The unadjusted life expectancy at birth for
white Hispanic men is 65.65, while the adjusted life expectancy is 63.15.
The black advantage among Hispanic men goes from nearly 12 years in the
unadjusted rates to less than 2 years in the adjusted rates. It is also impor-
tant to note that other data quality problems can significantly affect our
understanding of racial and ethnic differences in health. Elo and Preston
(1994), for example, note that racial differences in age misreporting signifi-
cantly affect comparisons of white and black mortality at older ages.

THE LIMITATIONS OF EXISTING DATA SOURCES

The types of data we have reviewed here have several limitations for the
study of racial and ethnic differences in health. Williams, Lavizzo-Mourey,
and Warren (1994) review a number of these limitations. The first obvious
weakness is that most of the large national surveys do not allow the re-
searcher to examine subgroups within the major racial and ethnic groups.
With the exception of surveys such as the HHANES, most data sources
regularly used to examine the health characteristics of Americans are national
samples with sample sizes too small to allow the specification of subgroups.
The major panethnic categories used by researchers, however, contain such
significant variation within them that it is difficult to draw useful conclusions
about the population. We generally lack data on specific nationality groups
for Asian Americans, for example, and yet we can be fairly sure that Japanese
Americans and Vietnamese Americans will have significant differences in
their health outcomes because there are such sizable differences in their class
status. Similarly, Hispanics come from a wide range of ethnic backgrounds,
and it is unreasonable to assume that early Cuban-American immigrants will
have the same health characteristics as recent Mexican-American arrivals.
Asian Americans and Hispanics are therefore most difficult to study using
national data sources because their groups are both numerically small and
very diverse. Therefore, most of the studies of the health of these subgroups
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FIGURE 2-1 Percentage of persons aged 65 or older who reported good to excel-
lent health, 1994 to 1996.
SOURCE: Federal Interagency Forum on Aging Related Statistics (2000).

do not come from these national data sets, but from state health surveys in
states such as Hawaii, California, and Florida.

Figure 2-1 illustrates the type of information that is generally available
in government publications (Federal Interagency Forum on Aging Related
Statistics, 2000). This information is based on averaging over 3 years of
data from the NHIS for the population aged 65 and older. An advantage of
these data is that the numerator and the denominator are calculated using
the same individuals. These data show that during the 1994-1996 period,
74 percent of non-Hispanic whites, 58.4 percent of non-Hispanic blacks,
and 64.9 percent of Hispanics 65 and older reported they were in good to
excellent health. These differences reveal continuing health disparities
among the elderly for blacks, whites, and Hispanics. Unfortunately, they
also disguise a good deal of heterogeneity within these groups. The His-
panic group consists of more than 25 national origin groups with wide
variation in health status (Sorlie, Backlund, Johnson, and Rogot, 1993;
Vega and Amaro, 1994; Williams, 2001). African American health status
also varies with socioeconomic status, region of birth within the United
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States, generation in the United States, and country of origin for recent
immigrants from the Caribbean (Williams, 2001).

Many surveys force respondents to choose one race/ethnicity, which
will become an increasingly significant problem as the multiracial popula-
tion of the United States continues to grow. There are exceptions to this, of
course, including the current NHIS and 2000 Census, so these sources need
to be studied to see how multiracial identification might change our under-
standing of racial and ethnic health disparities. Currently, however, the
multiracial population of the United States is overwhelmingly a young one,
so this limitation should have a limited impact on studies of the health of
the elderly (see, for example, Root, 1996).

Finally, death certificates greatly undercount the number of deaths for
some racial and ethnic groups, and overcount deaths for other racial groups,
because the observers identifying the race and ethnicity of the deceased
identify them differently than they were identified in the Census. This draws
our attention to the important fact that racial and ethnic identification can
depend on who is identifying the individual. This is an important idea to
bear in mind, especially when the source of the identification is different
across data sets.

80
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FIGURE 2-2 Age-adjusted death rates due to stroke by race and Hispanic origin.
SOURCE: Keppel et al. (2002).
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We give one final illustration of the problems created by our current
data collection and health surveillance systems. Figure 2-2 contains infor-
mation on the 1990 and 1998 age-adjusted death rates due to stroke that
come from Keppel, Pearcy, and Wagener (2002). According to these statis-
tics, the highest death rate due to stroke is among blacks and the lowest is
among Hispanics. However, as the authors of the report note, these death
rates make no adjustments for the poor reporting of race and ethnicity on
the death certificates. The Hispanic death rate due to stroke is undoubtedly
higher than that reported in Figure 2-2. Furthermore, the nature of the
Hispanic population changed considerably between 1990 and 1998 due to
immigration, and these statistics do not provide information separately by
nativity or year of arrival. The Hispanic figures also disguise a good deal of
heterogeneity across the different countries of origin of individuals within
this category.

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary of Racial Identification and Data Challenges

Our review of how we collect data on racial and ethnic groups suggests
that in some ways an accurate picture of racial and ethnic disparities in
health will remain elusive. This is because societal definitions of racial and
ethnic group membership as well as individuals’ perceptions of their own
racial and ethnic identities change over time. Furthermore there is a great
deal of heterogeneity within racial and ethnic categories, including nation-
ality subgroups, generation, language usage, and socioeconomic status. Only
recently—1970 in the U.S. Census—have we permitted individuals to select
their own race and ethnicity. Only in the 2000 Census were individuals
permitted to select more than one racial identity. Research suggests that this
change will have different effects on the elderly and young populations; for
example, many older blacks of mixed racial descent do not identify them-
selves as such now because they never had the option in the past (Korgen,
1998).

Our review revealed that a major problem with the available official
statistics is the relative paucity of data at the national level for people who
do not identify as “black” or “white.” Only fairly recently have data been
available for Hispanics or Asians (and these are often problematic, as al-
ready mentioned). Information on mortality for Native Americans has gen-
erally been confined to Indian Health Service reports, not nationally repre-
sentative data. This greatly restricts our understanding of historical trends
in morbidity disparities. We know from some analyses of morbidity and
mortality that statistics for these umbrella groups are misleading and dis-
guise a good deal of variability within the groups. Health disparities vary
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with socioeconomic status within all of these umbrella groups. The picture
would be more understandable if we looked at more detailed subgroups,
including those differentiated by national origin, generation in the United
States, and socioeconomic status. However, such differentiation is not al-
ways feasible with population-based survey data that sample enough cases
to analyze Asians and Hispanics but not enough to examine specific origin
groups or distinguish between the native born and the foreign born.

Implications for Health Outcomes

The ways in which we measure racial and ethnic identity have impor-
tant implications for our understanding of racial and ethnic disparities in
health among the elderly. Health outcomes might be influenced by both the
racial and ethnic self-identification of individuals, and the discriminatory
actions of others. The effects of discrimination on health occur because of
how other people view an individual, which may or may not correspond
with how an individual sees himself or herself. Nonetheless, it is clear that
self-identification is the best way for gathering information about racial
and ethnic identity. It gives people the opportunity to express how they see
themselves, and it allows for greater consistency across data sources be-
cause most surveys use some form of self-identification. The Centers for
Disease Control (now the Centers for Disease Control and Prevention)
endorsed self-identification as the most desirable method for using race and
ethnicity in public health surveillance (Centers for Disease Control, 1993).
In addition, observer identification of race and ethnicity is heavily influ-
enced by characteristics of the observer and context (Harris, 2002), so there
is no consistent way to evaluate an individual’s observed race in survey
settings.

There are also good reasons to believe that self-identified race and
ethnicity would have significant impacts on health outcomes. First, self-
identification has an important influence on the self-selected peer group
and community, which can in turn have meaningful effects on the availabil-
ity of health services and an individual’s tendency to utilize those services.
Second, self-identification is related to the choice of media and cultural
outlets, and these sources may contain messages about health behaviors
such as smoking, eating habits, or visiting doctors. Finally, self-identifica-
tion is often influenced by observer identifications, and so can also serve as
a proximate measure of how others racially classify an individual.

The results of Census 2000 suggested that at this point in time a small
minority of Americans took advantage of an opportunity to identify them-
selves as members of more than one racial or ethnic group (U.S. Bureau of
the Census, 2001a). As the social science work on racial and ethnic identi-
fication and the biological work showing little evidence of biological racial
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groups become more widely disseminated, Americans may move to what
Hirschman and colleagues (2000) refer to as an origins-based self-identifi-
cation system. However, as these authors and other authors point out,
Americans still see African Americans as somehow different from other
racial and ethnic groups (Cornell and Hartmann, 1998; Waters, 1991).
African Americans have the fewest ethnic options of any group in the
United States. Changes in measurement over time, therefore, will have a
greater impact on some groups than others.

The battles that led up to the 2000 Census illustrate the political prob-
lems that arise over efforts to modify racial and ethnic classification schemes.
The fact that there is no scientific basis for preferring a particular set of
categories makes the political issues even more intractable. One can compare
this to the issue of adjusting results based on sampling. Here there are statis-
tical theoretical reasons for arguing that such adjustments are appropriate.
These become influential, although not conclusive, in the political debate.
When we are looking at racial and ethnic classification schemes, there is no
established theoretical perspective that suggests some schemes are better than
others, and the scientific debates are largely confined to comparability issues
(wanting to study trends over time, compare groups across studies, or ensure
that the denominator includes all of the people in the numerator when com-
puting rates based on two different data sets). Nonetheless, what we have
learned up to this point suggests the following:

o Self-identification should be the standard method of collecting racial
and ethnic information. In the case of death certificates, race and ethnicity
should always be determined by asking the next of kin or someone familiar
with the individual. This would bring data collection efforts into line with
what most other federal agencies do in this area.

e People should not be constrained to choose only one group; they
should be permitted to choose as many as they wish. This again is in the
spirit of the CDC recommendation of relying on self-identification, and
would bring other data collection efforts in line with the 2000 Census and
the NHIS. Researchers would then have the option of collapsing more
detailed categories in various ways.

e The race and Hispanic questions should be combined into an origins
question. The question might be phrased as “What are this person’s racial
or Hispanic origins? Mark one or more origins to indicate what this person
considers himself/herself to be.” This goes beyond what federal policy cur-
rently specifies, but it would substantially reduce nonresponse to the race
question and lessen the need to allocate individuals into racial categories.

e Sampling designs that attempt to oversample specific Asian or His-
panic subgroups are better than those that attempt to oversample the ge-
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neric Asian or Hispanic categories. Nonetheless, statistics on “Hispanics”
and “Asians” are more useful than no statistics at all, especially if people
recognize the heterogeneity of the categories they are using.
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ENDNOTES

1. A number of related issues are outside the scope of this chapter. We do not, for example,
look at how the strength and saliency of racial/ethnic identities in people’s lives are associated
with their health and well-being. Furthermore, we do not look at the roles of prejudice and
discrimination in the differential treatment of individuals by the health care system.

2. The major exception to the use of self-identification in classifying individuals is the
death certificate, in which someone who is generally not a member of the deceased’s family,
often a funeral home director, assigns racial and ethnic identity, sometimes without any
consultation with family members.

3. The social constructionist model will be described further in this chapter.

4. Race questions employed by the Census will be discussed further in this chapter.

5. The results of this test should be regarded as suggestive rather than definitive because
it was a simple, inexpensive mail out/mail back design with very low response rates. Nonethe-
less, it provides intriguing information about how people respond to alternative questions
about racial and Hispanic identity.

6. For a detailed discussion of the ways in which the social construction of racial and
ethnic groups takes place, see Cornell and Hartmann (1998).

7. An example of the former would be the use of Hindu and quadroon as common racial
terms earlier in U.S. history and their disuse at this point in time. An example of the latter
would be someone with some Asian and some white ancestry changing their racial identifica-
tion from white to Asian or biracial.

8. Waters (1990) and Cornell and Hartmann (1998) provide further examples of the ways
in which racial/ethnic identities can change at both the group and individual levels over time.

9. However, Davis (1991) and Nagel (1996) show that, indeed, there have been changes
over time in the meanings associated with the “black” racial category.

10. However, many Hispanics choose “other” as their preferred racial identity, rejecting a
racial identity in any of these groups. Rodriguez (2000) examines the reasons that 40 percent
of Hispanics racially identified as “other race” in the 1980 and 1990 Censuses.

11. However, the results do vary somewhat by subgroup.

12. Snipp (1997) provides a helpful summary of the history of Native American classifica-
tion.

13. However, some of those included in this statistic are possibly multiracial themselves.

14. The states are Texas, Colorado, New Mexico, Arizona, and California.
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Racial and Ethnic Disparities in
Health and Mortality Among the
U.S. Elderly Population

Robert A. Hummer, Maureen R. Benjamins,
and Richard G. Rogers

Racial/ethnic differences in health and mortality stand at the heart of
the public health agenda of the United States (Kington and Nickens, 2001;
Martin and Soldo, 1997; Williams, 2001; Williams and Collins, 1995).
One of the three main goals of the Healthy People 2000 initiative was to
reduce health disparities among Americans (U.S. Department of Health
and Human Services [DHHS], 1991). Now, one of the two primary goals
of Healthy People 2010 is to eliminate health disparities (DHHS, 2000).
Although racial/ethnic health disparities have been the focus of much
previous research, the rapidly changing age, racial/ethnic, and health land-
scape of the country makes it critical to continually update and assess
such disparities.

The goals of this chapter are to document racial/ethnic health and
mortality disparities among the elderly population of the United States and
to examine some simple models of health and mortality that take into
account basic demographic and socioeconomic factors. We focus on the
five major racial/ethnic subpopulations in the United States: non-Hispanic
blacks, non-Hispanic whites, the Hispanic origin population, Asian and
Pacific Islanders (APIs), and Native Americans. In several portions of the
chapter, the health and mortality patterns of Mexican Americans, the
nation’s largest Hispanic subpopulation, are discussed. We recognize there
is substantial ethnic, cultural, geographic, and socioeconomic heterogeneity
within the five main racial/ethnic categories here. Nevertheless, key limita-
tions with population-based data sets, particularly for the elderly, limit the
comparative analyses that are possible even across these five broad groups.
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The chapter is organized into six sections. First, we outline overall
mortality and cause-specific mortality disparities by race/ethnicity among
the elderly population (ages 65+) in the United States. Second, we describe
racial/ethnic disparities across general indicators of health for the U.S. eld-
erly population. Third, we briefly compare current racial/ethnic health and
mortality disparities among the elderly with those observed for younger age
groups. Fourth, we examine whether health and mortality disparities among
the elderly correspond with racial/ethnic differences in some key
sociodemographic characteristics. Fifth, we present some simple models of
health and mortality disparities among the elderly to assess the impact of
those sociodemographic factors on the observed differentials. Our conclud-
ing section summarizes the findings from the chapter, notes some important
data limitations in understanding the national picture of racial/ethnic health
disparities among the elderly, and briefly notes future research needs.

RACIAL/ETHNIC MORTALITY DISPARITIES
AMONG THE ELDERLY

Overall Mortality Disparities Using Vital Statistics and Census Data

We begin by examining racial/ethnic disparities in older adult mortal-
ity. The National Center for Health Statistics (NCHS) constructs official
mortality rates based on U.S. Vital Statistics (numerator) and Census (de-
nominator) data. The advantages of these data sources are that they are
large and cover the entire population, including individuals in nursing
homes, long-term care institutions, and prisons. Although important and
informative, there are some well-known limitations with the quality and
reliability of the official death rates by race/ethnicity, especially among the
elderly (Coale and Kisker, 1986; Elo and Preston, 1997; Kestenbaum, 1992;
Lauderdale and Kestenbaum, 2002; Preston, Elo, Rosenwaike, and Hill,
1996; Rosenberg et al., 1999; Rosenwaike and Hill, 1996). One problem is
reporting disparities between the two data sources. Disparities may occur
because racial/ethnic identification on the Census is completed most often
by a household member, while identification at the time of death is assigned
most often by a funeral director (Rosenberg et al., 1999). Another problem
is that a number of recent studies have shown significant levels of age
misreporting among the elderly, which can seriously bias old-age mortality
estimates (e.g., Preston et al., 1996). Third, Census undercount, particu-
larly of racial and ethnic minority populations, can artificially bias mortal-
ity estimates for these groups upward, although adjustments can be made
for the estimated undercount (Rosenberg et al., 1999). Despite these limita-
tions, these official data remain a key source for describing racial/ethnic
mortality disparities by age, sex, and geographic area.
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Panel A of Table 3-1 presents official death rates per 100,000 by race/
ethnicity and sex for S-year age groups among the U.S. elderly population
in 1999 (Hoyert, Arias, Smith, Murphy, and Kochanek, 2001); Panel B
presents rate ratios for the specific racial/ethnic, age, and sex groups vis-a-
vis non-Hispanic white elders. As the ratios in Panel B demonstrate, the
reported mortality rates of most of the racial/ethnic minority groups (e.g.,
persons of Hispanic, API, and Native American origin) are lower than or
roughly equal to those of non-Hispanic whites at ages 65 to 69 and tend to
become comparatively more advantaged at the advanced ages. Among non-
Hispanic blacks, the mortality rates are 30 to 50 percent higher than non-
Hispanic whites at ages 65 to 79, converge quite rapidly at ages 80 to 84,
and eventually cross over among persons ages 85+. Although levels of
mortality are higher among men than women for each racial/ethnic and age
group, the relative disparities by race/ethnicity vary little by sex. Thus, these
official rates depict non-Hispanic blacks to have the highest mortality
among most of the elderly age groups, while rates for APIs, Hispanics, and
Native Americans are generally lower than non-Hispanic whites.

Recent demographic work has been undertaken to evaluate and reesti-
mate black, white, and Asian-American mortality estimates among the eld-
erly for the various sources of bias mentioned (e.g., Elo, 2001; Hill, Preston,
and Rosenwaike, 2000; Lauderdale and Kestenbaum, 2002; Preston et al.,
1996). The reestimates suggest that the general mortality patterns for these
three population groups described remain consistent; that is, black mortality
remains significantly higher than that of whites for most elderly age groups,
with the greatest disparities occurring among the young-old (ages 65-74), and
then convergence and crossover at the oldest ages (Hill et al., 2000). Like-
wise, new estimates of Asian-American older adult mortality were shown to
be lower than whites, although the advantage may not be as great as demon-
strated in the official data (Lauderdale and Kestenbaum, 2002).

However, a debate continues about whether a real black-white mortality
crossover occurs among the oldest-old (Nam, 1995). Although researchers
for many years have documented such a mortality crossover using a number
of different data sets and have concluded that it appears to be real (Johnson,
2000; Kestenbaum, 1992, 1997; Manton, Poss, and Wing, 1979; Manton
and Stallard, 1997; Nam, Weatherby, and Ockay, 1978; Parnell and Owens,
1999), others have been more skeptical because of the data quality concerns
(Coale and Kisker, 1986; Preston et al., 1996). The most recent, carefully
produced evidence by a research team from the latter group continues to find
a racial mortality crossover occurring at ages 90 to 94 for females and 95+
for males (Hill et al., 2000). Although the crossover is identified at an older
age than a number of other researchers have found, the weight of the evi-
dence, using a number of nationally based U.S. data sources, is strong that a
black-white crossover exists. Probably more important, the evidence from
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Hill et al. (2000) shows that mortality rates among aged 80+ U.S. whites
(and, given their similarity to white rates, black rates as well) are lower than
reports in other low-mortality countries with good data, as originally docu-
mented for the U.S. white population by Manton and Vaupel (1995).

Notably, and in contrast to the in-depth work devoted to investigating
data quality and refining old-age black and white mortality estimates, rela-
tively few researchers have examined data quality or corrected for age
misreports among other racial/ethnic groups (see Lauderdale and
Kestenbaum, 2002, for an excellent exception that examines Asian-Ameri-
can mortality). Among the studies that have examined death rates across
the life course, Rosenberg et al. (1999, p. 9) find that for population groups
other than non-Hispanic whites and blacks, “levels of mortality are seri-
ously biased from mis-reporting in the numerator and under-coverage in
the denominator of the death rates.” Their findings suggest that officially
reported death rates for Native Americans may be more than 20 percent
too low, while those reported for APIs and Hispanics may be about 11
percent and 2 percent too low, respectively. On the other hand, Rosenberg
et al. (1999) found that officially reported rates for non-Hispanic whites
and non-Hispanic blacks were most likely 1 percent and 5 percent too high,
respectively. Their refined estimates of age-adjusted death rates across the
life course suggest that API and Hispanic death rates still remain the lowest
(in that order), while Native American adjusted rates are higher than those
of non-Hispanic whites but lower than those of non-Hispanic blacks. How
these adjustments for known sources of error specifically influence elderly
adult death rates is unknown, although one recent report found that Native
American adult decedents were most likely to be misclassified at older adult
ages (Stehr-Green, Bettles, and Robertson, 2002). Thus, the officially re-
ported mortality disparities shown in Table 3-1 should be interpreted with
great caution, with the low mortality levels for Native Americans, espe-
cially at the oldest ages, particularly suspect. We will present alternative
estimates of racial/ethnic mortality disparities among the elderly, based on
survey data linked to mortality follow-up information below.

Cause-Specific Mortality Disparities Using
Vital Statistics and Census Data

Following up on the documentation of overall mortality by race/
ethnicity, Table 3-2 (also see Figure 3-1) presents cause-specific mortality
rates (per 100,000 population) by race/ethnicity for the leading causes of
death among the elderly population by gender. These rates are standardized
to the gender-specific age distributions of the non-Hispanic white popula-
tion. Similar to the overall mortality rates, substantial caution is warranted
again, particularly for Hispanics, APIs, and Native Americans, because of
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problems of racial/ethnic misclassification of decedents, age misreporting,
and Census undercount (Rosenberg et al., 1999).

For women (Panel A, Table 3-2), diseases of the heart, malignant neo-
plasms, and cerebrovascular diseases are the three leading causes of death
for most racial/ethnic groups and account for 61 to 66 percent of deaths
among all groups except Native Americans. For the two leading causes,
non-Hispanic black rates are roughly twice as high as those reported for

TABLE 3-2 Racial/Ethnic Disparities in Cause-Specific Mortality Rates
(per 100,000 population) for the Top 10 Causes of Death Among the
U.S. Elderly Population, 1999

Non- Asian/ Non-

Hispanic Hispanic Pacific Native  Hispanic
Underlying Cause of Death Black Origin  Islander American White
Panel A: Females
Heart diseases 1,861.9 974.7 735.4 894.7 1,715.2
Malignant neoplasms 1,029.3 513.9 513.9 547.3 955.4
Cerebrovascular diseases 506.3 233.4 278.1 248.4 481.1
Chronic lower respiratory diseases 140.9 99.6 75.5 169.9 294.9
Influenza and pneumonia 140.1 90.6 72.5 133.3 173.3
Alzheimer’s disease 95.7 61.3 * 65.6 167.4
Diabetes mellitus 298.6 200.0 109.6 292.5 129.0
Accidents * 41.6 40.6 82.8 85.3
Nephritis, nephrotic syndrome, 160.3 54.3 49.0 92.5 72.8

and nephrosis
Septicemia 140.0 42.7 31.9 52.7 67.5
Residual (all other causes) 984.2 508.0 399.6 628.0 903.0
TOTAL 5,357.4 2,820.1 2,306.0 3,207.7 5,044.8
Panel B: Males
Heart diseases 2,045.5 1,178.6 1,114.3 1,164.7 1,929.9
Malignant neoplasms 1,797.1 816.9 840.7 831.5 1,428.9
Cerebrovascular diseases 473.7 247.8 333.9 244.0 380.4
Chronic lower respiratory diseases 295.7 165.2 186.4 223.6 403.5
Influenza and pneumonia 172.0 103.6 119.6 133.0 172.2
Alzheimer’s disease * * * * 99.8
Diabetes mellitus 247.2 191.4 111.6 241.1 142.4
Accidents 123.1 75.9 68.6 131.5 112.2
Nephritis, nephrotic syndrome, 177.5 70.2 69.4 62.8 92.6
and nephrosis

Septicemia 149.6 46.6 43.6 57.0 65.6
Residual (all other causes) 1,048.9 622.6 552.0 686.8 902.9
TOTAL 6,530.3 3,518.7 3,440.1 3,776.0 5,730.3

*This cause of death was not listed in the top 10 for this particular racial/ethnic group and
therefore is included in the residual category.

SOURCE: Anderson (2001).
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Hispanics, APIs, and Native Americans. For Native Americans, diabetes is
the third leading cause of death and the three aforementioned causes ac-
count for just 53 percent of all deaths. High cause-specific rates of respira-
tory disease and Alzheimer’s disease stand out among non-Hispanic whites,
while non-Hispanic blacks have the highest rates for diseases of the heart,
malignant neoplasms, cerebrovascular diseases, influenza/pneumonia, dia-
betes mellitus, nephritis, septicemia, and the residual category. API women
stand out for having the lowest rate for several of the causes, exhibiting
especially low rates of respiratory diseases, influenza/pneumonia,
Alzheimer’s disease, diabetes mellitus, and septicemia. For example, the
age-standardized rate of respiratory disease mortality for API women (75.5)
is roughly 69 percent lower than among non-Hispanic white women
(294.9), and the rate of septicemia mortality for API women (31.9) is about
85 percent lower than exhibited by non-Hispanic black women (140.0).
For elderly men (Panel B, Table 3-2), non-Hispanic blacks and non-
Hispanic whites, in that order, also exhibit by far the highest rates of heart
disease and malignant neoplasm mortality. For all groups except non-His-
panic whites, cerebrovascular disease is the third leading cause, while for
non-Hispanic whites, respiratory disease is the third leading cause. Indeed,
similar to the rates for women, non-Hispanic white elderly men exhibit, by
far, the highest reported mortality rate for chronic lower respiratory dis-
eases. Non-Hispanic white men (like their counterpart women) are also
characterized by the highest reported rates of Alzheimer’s disease mortality.
For most causes, however, rates are highest among non-Hispanic black
male elders. For example, death rates for nephritis and related causes,
septicemia, and diabetes mellitus are highest, by far, among non-Hispanic
black men in comparison to all other groups. Relatively high rates of diabe-
tes mellitus also stand out for Native American and Hispanic males, while
accident mortality is the highest among Native American male elders. As
with women, the API male population is characterized by the lowest overall
rates of mortality and lowest rates for several specific causes of death

Overall Mortality Disparities Using a Survey-Based Data Set

Large, population-based survey data sets, with links to follow-up mor-
tality information, provide another important source of information re-
garding mortality disparities among the elderly. Using survey-based data
sets linked to follow-up death records (i.e., the National Death Index) to
analyze adult mortality patterns in the United States offers some important
advantages and disadvantages. Key advantages include the fact that the
racial/ethnic identifying information is provided by the individual or a
coresident of the individual, while, in contrast, official U.S. mortality data
are based on reports of race/ethnicity provided by the funeral director that
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may or may not match the individual’s own racial/ethnic identity reported
in the Census (Rosenberg et al., 1999). Second, and perhaps most impor-
tant, survey-based data sets provide an array of covariates measured at the
time of the survey from which the racial/ethnic patterns of mortality can be
understood more thoroughly (e.g., Rogers, Hummer, and Nam, 2000), an
enormous advantage over the more limited vital statistics-based data.

On the other hand, the survey-based data sets do not cover the com-
plete population: They are samples of the U.S. population and most often
exclude the noninstitutionalized population (i.e., persons in nursing homes
and prisons) by design. The matched data sets are also believed to miss
between 2 and 5 percent of decedents during the mortality follow-up period
(e.g., NCHS, 2000). This may particularly influence the findings for racial/
ethnic groups that have high percentages of immigrants. Because the identi-
fication of deaths is heavily influenced by matching Social Security numbers
from the death file to the original survey report, the quality of matches has
been shown to be lesser among heavily immigrant populations (Hummer,
Rogers, Amir, Forbes, and Frisbie, 2000; Liao et al., 1998). Third, again for
some racial/ethnic groups composed of a large percentage of immigrants
(e.g., Mexican Americans), return migration to the country of origin, after
their original inclusion in the survey, may also bias survey-based follow-up
estimates of mortality downward, although one recent study suggests that
return migration effects cannot account for the relatively low adult mortal-
ity rates that have been demonstrated for the U.S. Hispanic population
(Abraido-Lanza, Dohrenwend, Ng-Mak, and Turner, 1999). However, this
hypothesis has never been tested directly using mortality records from out-
migration countries such as Mexico. Finally, sample sizes among the oldest-
old population in most nationally based survey data sets tend to be quite
small, particularly for mortality follow-up purposes, thus providing un-
stable estimates at the oldest ages and making detailed cause-specific and
sex-specific analyses for relatively small racial/ethnic populations unstable.

The National Health Interview Survey—Multiple Cause of Death
(NHIS-MCD) linked data set (NCHS, 2000) is perhaps the finest of this
kind for the study of mortality patterns within the U.S. population. The
National Health Interview Survey (NHIS) conducted by the National Cen-
ter for Health Statistics is an annual health interview of a nationally repre-
sentative sample of individuals. It is the primary source of information on
the health of individuals in the United States. The annual survey includes
information from approximately 100,000 people (encompassing nearly
40,000 households annually) regarding central items such as age, sex, race/
ethnicity, nativity, income, education, and self-reported health and activity
limitation status. Moreover, its link to the National Death Index provides a
unique opportunity to examine mortality patterns among racial/ethnic
groups with a large prospective data set.
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TABLE 3-3 Predicted Racial/Ethnic Mortality Disparities by Age for the
Elderly Population of the United States, NHIS-MCD, 1989-1997

Non- Asian/ Non-
Hispanic ~ Mexican Other Pacific Native Hispanic
Age Black? Origin®?  Hispanic®?  Islander? American  White?
65 1.40 0.84 0.87 0.36 1.19 1.00
70 1.27 0.84 0.87 0.46 1.13 1.00
75 1.15 0.84 0.87 0.59 1.07 1.00
80 1.04 0.84 0.87 0.76 1.02 1.00
85 0.94 0.84 0.87 0.97 0.97 1.00

aMain effect of race/ethnicity was statistically different (p < .05) from non-Hispanic whites.

bRace/ethnicity by age interaction term was not statistically significant. Thus, disparities
vis-a-vis non-Hispanic whites are constant across ages.

SOURCE: Derived from NCHS (2000).

Table 3-3 and Figure 3-2 show estimated racial/ethnic disparities in older
adult (65+) mortality for men and women combined at several specific ages.
Non-Hispanic whites are specified as the reference group, as is the case in
most studies of U.S. mortality. The disparities are estimated using results
from a proportional hazards model of mortality risk applied to the NHIS-
MCD linked data set (NCHS, 2000). The equations specified mortality risk
as a function of race/ethnicity, sex, age, and race/ethnicity by age interaction
terms (which account for the possible widening or narrowing of mortality
disparities vis-a-vis non-Hispanic whites with increasing age). The race/
ethnicity by age interaction effects proved to be statistically significant for
non-Hispanic blacks, APIs, and Native Americans and, thus, the racial/ethnic
disparities in comparison to non-Hispanic whites for these groups are shown
to vary by age. Data in Table 3-3 include 82,868 individuals aged 65 and
older at the time of the baseline interviews, which were conducted in six
different NHIS survey years, 1989 through 1994. Mortality follow-up was
assessed through the end of 1997, which resulted in 20,145 deaths.

These survey-based, follow-up mortality results show non-Hispanic black
mortality to be 40 percent higher than non-Hispanic white mortality at age
65, with convergence and eventual crossover at the oldest ages. This disparity
is modestly smaller than what was shown in Table 3-1, where for adults aged
65 to 69, non-Hispanic black females and males were each shown to exhibit
47 percent higher mortality than their non-Hispanic white counterparts. The
results in Table 3-3 also show 19 percent higher Native American mortality
compared to non-Hispanic whites at age 65 (although the small number of
Native American deaths yielded a statistically nonsignificant overall differ-
ence in comparison to non-Hispanic whites). Perhaps more important, the
survey-based results in Table 3-3 for Native Americans do zot show substan-
tially lower mortality among Native Americans at the oldest ages, as exhib-
ited in the official mortality data in Table 3-1. The survey-based data in Table
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FIGURE 3-2 Predicted racial/ethnic mortality disparities by age, United States,
1989-1997.

3-3 continue to demonstrate lower Hispanic than non-Hispanic white mor-
tality among the elderly. However, the Hispanic mortality advantage using
these data is not nearly as wide as evidenced in the officially reported data
seen in Table 3-1. Finally, API elderly mortality is significantly lower than
non-Hispanic whites throughout the age range, with evidence of convergence
to non-Hispanic white levels among the oldest-old. These disparities are quite
similar to those reported by Elo and Preston (1997), who used survey-based
(Current Population Surveys) follow-up mortality data from the 1979-1985
National Longitudinal Mortality Study data set. Perhaps the only difference
of note is that the Hispanic groups presented in Table 3-3 exhibit only
moderately (e.g., 13 to 16 percent) lower mortality than non-Hispanic whites,
as opposed to the larger advantages (e.g., 21 to 37 percent) reported by Elo
and Preston from the earlier time period.

In sum, the mortality results show that racial/ethnic disparities remain
relatively unchanged in comparison to the results of Elo and Preston (1997),
who used data from approximately a decade earlier. Non-Hispanic black
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mortality is roughly 40 percent higher at age 65 than non-Hispanic whites,
with this disparity decreasing and crossing over at the very old ages. The
mortality advantage for Hispanic elders compared to non-Hispanic whites
is probably closer to 15 percent, as seen in the survey-based data set find-
ings, rather than the officially reported 25 to 50 percent, although selective
out-migration and poorer quality death matches may still be important,
and unaccounted for, biasing factors, particularly for Mexican Americans.
This Hispanic advantage also has been reported by a number of others at
the national level (Hummer et al., 2000; Liao et al., 1998; Sorlie, Backlund,
Johnson, and Rogot, 1993). API elderly mortality appears to be the most
favorable of all, as consistently found now across several data sources (also
see Elo and Preston, 1997; Lauderdale and Kestenbaum, 2002; Rogers,
Hummer, Nam, and Peters, 1996), although some subpopulations (e.g.,
Native Hawaiians, Samoans) may experience higher mortality (Hoyert and
Kung, 1997). A major question revolves around Native American elder
mortality compared to non-Hispanic whites. Although officially reported
data show large advantages for Native American elders, data quality issues
are believed to be of greatest concern for this racial/ethnic group (Rosenberg
et al., 1999; Stehr-Green et al., 2002). The survey-based results suggest
that, at the very least, Native American older adult mortality is not lower
than non-Hispanic whites. Nonetheless, data quality issues for Native
Americans, as well as for Hispanics and APIs, should be kept in mind.
Furthermore, note that these racial/ethnic groups are both internally very
heterogeneous (e.g., by level of socioeconomic status, geographic disper-
sion, history of discrimination, cultural background) and, for Hispanics
and APIs in particular, composed of a large percentage of immigrants. This
heterogeneity is discussed in several chapters throughout this volume.

RACIAL/ETHNIC DISPARITIES IN HEALTH AND
ACTIVITY LIMITATIONS AMONG THE ELDERLY

Disability and Active Life Expectancy

While mortality studies provide one set of evidence regarding racial/
ethnic patterns of health, a number of other outcome variables help to
round out the general picture of health disparities among the U.S. elderly
population. As with a great deal of research on mortality disparities, much
work in the health and activity limitations area has compared the black and
white populations, with some attention in recent work given to Hispanics
(for excellent recent examples using nationally representative data, see Hay-
ward, Crimmins, Miles, and Yang, 2000; Manton and Gu, 2001; Manton
and Stallard, 1997; Smith and Kington, 1997a, 1997b). An important ex-
ception is the recent work of Hayward and Heron (1999), who utilized life

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

RACIAL AND ETHNIC DISPARITIES IN HEALTH AND MORTALITY 65

table models with Public Use Microdata Sample data from the 1990 U.S.
Census (to obtain disability estimates) and U.S. Vital Statistics data (to
obtain mortality estimates) to compare patterns of disability and active life
expectancy across five racial/ethnic populations. Measures of active life
expectancy gauge “the number of years individuals can expect to live with-
out a limitation of activity resulting from chronic disease or impairment”
(Hayward and Heron, 1999, p. 77). Thus, although this particular measure
is bounded by life expectancy for all racial/ethnic groups, it can fluctuate
quite extensively based on the relative health and disability levels of a
population group throughout the life course.

A subset of the Hayward and Heron (1999) findings is summarized in
Table 3-4 (also see Figure 3-3). These results show substantial differences in

TABLE 3-4 Disability Prevalence Rates and Estimates of Active Life
Expectancy by Race/Ethnicity, Age, and Sex, United States, 1990

Indicator Non- Non- Asian/
and Age Hispanic Hispanic Pacific Native
Group White Black Hispanic Islander American

Panel A: Males
Disability prevalence (%):

Ages 60-64 23.7 32.5 22.9 13.9 40.8

Ages 70-74 32.2 41.7 30.3 22.1 49.5

Ages 80-84 44.0 52.7 40.5 35.5 55.4
Average years of active life remaining:

Age 60 12.8 9.8 12.0 16.5 10.8

Age 70 7.5 5.9 7.1 10.0 6.9

Age 80 3.8 3.2 3.5 5.4 4.0
Expected remaining active life (%):

Age 60 66.9 58.6 69.9 74.3 49.8

Age 70 60.4 51.4 65.0 67.3 45.4

Age 80 50.6 42.6 54.5 57.3 40.0

Panel B: Females
Disability prevalence (%):

Age 60-64 19.0 33.4 21.0 13.6 36.0

Age 70-74 28.6 43.6 29.6 24.3 42.6

Age 80-84 47.3 58.7 48.7 41.8 58.4
Average years of active life remaining:

Age 60 15.4 11.6 14.2 18.2 13.9

Age 70 9.0 6.9 8.2 10.9 9.0

Age 80 4.1 3.5 3.6 5.3 5.2
Expected remaining active life (%):

Age 60 65.5 53.4 66.2 68.9 50.9

Age 70 56.4 45.3 57.7 59.9 44.7

Age 80 42.3 34.7 44.7 47.4 37.1

SOURCE: Hayward and Heron (1999).
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FIGURE 3-3 Racial/ethnic disparities in disability prevalence by age group, U.S.
elderly population, 1990.

disability prevalence and active life for U.S. elders by race/ethnicity. Panel A
of Table 3-4, which shows the findings for men, demonstrates that Native
Americans and blacks have the highest disability prevalence at each age
group. Furthermore, these two groups have the fewest years of active life
remaining (with the exception of Native Americans at age 80) and the
lowest percentage of remaining active life at each specific age. On the other
hand, API elderly men have the lowest disability prevalence at each age
group and the highest level and percentage of active life remaining at each
specific age. Finally, Hispanic males exhibit slightly lower levels of disabil-
ity and higher percentages of remaining active life than non-Hispanic whites.

While disability prevalence for women (Panel B, Table 3-4; also see
Figure 3-3) tends to be somewhat lower than men at age group 60 to 64 and
higher than men at age group 80 to 84, racial/ethnic patterns are similar to
men. That is, Native Americans and blacks exhibit the highest levels of
disability at each age group among the elderly, and API rates are the lowest.
Again, Hispanic and white patterns are quite similar. In all, however, the
findings emphasize the relative good health of the API elderly population
and the high levels of disability and inactive elder life among the black and
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Native American populations. Notably, the relatively low mortality rates
documented for the Native American population, as reported in official
mortality data, are contrasted with their very high levels of disability and
inactive life among the elderly (Hayward and Heron, 1999, p. 88). How-
ever, the survey-based mortality results from Native Americans (from Table
3-3) correspond much more closely to these disability results. The high
levels of disability among the black population corresponds with their high
levels of mortality, although it is important to note that one study recently
documented a sharper decline in black disability compared to nonblacks
between 1994 and 1999 (Manton and Gu, 2001).

Self-Reported Health and Activity Limitations

Table 3-5 presents data on self-reported health status and activity limi-
tations by race/ethnicity, drawn from 1989 to 1994 pooled National Health
Interview Surveys, allowing for the specification of patterns across rela-
tively small racial/ethnic populations. Self-reported health status is a five-
point (excellent, very good, good, fair, poor), easily collected, and fre-
quently utilized measure of general health status. Self-reported health has
been demonstrated to have a powerful influence on subsequent mortality
risk for the U.S. elderly population (Idler and Benyamini, 1997; Rogers et
al., 2000) and for a number of racial/ethnic groups (McGee, Liao, Cao, and
Cooper, 1999), although the predictive effect for subsequent mortality risk
among Hispanic immigrants is much weaker (Finch, Hummer, Reindl, and
Vega, 2002). Ratings of “poor” and “fair” are particularly risky categories
when gauged with subsequent probabilities of survival (Rogers et al., 2000).

At the descriptive level, Panel A of Table 3-5 shows wide variation in
male self-reported health status by race/ethnicity. While just 18.2 percent of
API adults aged 65 to 74 report fair or poor health, 35.4 percent of Native
Americans and 41.3 percent of non-Hispanic blacks do so. Mexican Ameri-
can elders aged 75 to 84 and 85+ also exhibit quite high levels of poor and
fair self-reports, although this may be due, at least in part, to the generally
lower levels of health reported among the Hispanic immigrant population
(Angel and Guarnaccia, 1989; Cho, Frisbie, Hummer, and Rogers, in press;
Shetterly, Baxter, Mason, and Hamman, 1996). It is clear that API and
non-Hispanic white individuals exhibit the most favorable levels of self-
reported health, while non-Hispanic blacks, Native Americans, and Mexi-
can Americans display the least favorable results. Female patterns of self-
reported health status by race/ethnicity (Panel B, Table 3-5) do not differ
appreciably from the male patterns.

For activity limitations, the measure utilized in Table 3-5 groups to-
gether individuals who reported one of the following: (1) they were unable
to perform their major activity, (2) they were limited in their major activity,

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

68 R.A. HUMMER, M.R. BENJAMINS, AND R.G. ROGERS

TABLE 3-5 Self-Reported Health and Activity Limitations by Race/
Ethnicity, Sex, and Age Group, United States, 1989-1994¢

Indicator Non- Non- Asian/
and Age Hispanic  Hispanic Mexican  Other Pacific ~ Native
Group White Black American  Hispanic Islander ~American

Panel A: Males
Self-rated health:
% fair or poor

65-74 years 24.5 413 34.1 30.0 18.2 35.4
75-84 years 30.8 473 453 34.6 17.4 51.0
85+ years 32.0 51.4 56.6 40.3 —b —

Activity limitations:
% with limitations

65-74 years 35.0 41.6 39.3 36.3 22.1 44.6

75-84 years 39.5 48.1 38.4 35.2 32.2 36.4

85+ years 49.6 59.5 70.8 51.6 30.8 —
N 28,508 3,544 588 601 432 148

Panel B: Females
Self-rated health:
% fair or poor

65-74 years 23.0 41.0 36.0 32.0 20.9 34.2
75-84 years 29.1 45.8 44.7 41.7 35.0 40.5
85+ years 34.0 46.2 48.1 44.9 — —

Activity limitations:
% with limitations

65-74 years 32.8 43.2 39.9 34.3 20.0 42.9

75-84 years 41.0 511 41.4 47.3 33.5 66.5

85+ years 60.8 65.7 57.2 68.6 43.5 63.2
N 40,749 5,753 783 973 561 228

aWeighted data.
bDashes denote inadequate cell sizes.
SOURCE: Pooled National Health Interview Surveys, 1989-1994.

or (3) they were limited in other activities. Each of these categories has been
linked to higher subsequent mortality risk in a recent follow-up study, with
the “limited in other activities” category displaying the most modest mor-
tality effects (Rogers et al., 2000, pp. 190-191). Nevertheless, we group
them together here in order to provide estimates of racial/ethnic disparities
in activity limitation for the five population subgroups under consideration,
by specific age group. Recall, too, that these data are nationally representa-
tive of the noninstitutionalized U.S. elderly population.

Similar to the Hayward and Heron (1999) disability findings abstracted
in Table 3-4, the NHIS findings from Table 3-5 show that, for both men and
women, non-Hispanic blacks and Native Americans are most apt to report
limitations at ages 65 to 74, while API individuals are least likely to report
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limitations. Both male and female non-Hispanic blacks continue to display
relatively unfavorable patterns among the oldest age groups as well, with the
percentage of activity-limited persons being the highest or next-to-highest
when compared to the other racial/ethnic groups. Aside from the API popu-
lation, non-Hispanic whites generally exhibit the most favorable patterns
across each of the age groups considered. The activity limitation patterns of
Mexican Americans and other Hispanics are more favorable than those of
Native Americans and blacks at ages 65 to 74, but less favorable at ages 85+.
However, the Mexican American and other Hispanic figures for the oldest-
old, as well as those for Native Americans and the API population, must be
considered with great caution because of the very small sample sizes of these
groups in the NHIS, even when using 6 years of pooled data.

In sum, several sources of health and activity limitation data point to the
relatively favorable profiles of API and non-Hispanic white elders, respectively,
in comparison to the other racial/ethnic groups. For non-Hispanic black, Na-
tive American, and, to a lesser degree, Hispanic elders, the portrait is much less
favorable. These summary health and activity limitation results by race/ethnicity
are not entirely consistent with those shown for mortality earlier, where His-
panics exhibited favorable patterns compared to non-Hispanic whites, and
Native Americans, depending on the data source, displayed either lower or
modestly higher levels of mortality compared to elderly non-Hispanic whites.
Such inconsistencies between the mortality and health/activity limitation find-
ings could be due to a number of data quality and reliability issues, including
the mortality data limitations already discussed. The possible selective nature
of the migration process, both in terms of immigration and emigration, may
also have strong impacts on the patterns of health and mortality for elderly
Hispanics and APIs. Furthermore, cultural and language differences in the
interpretation and responses to the health questions in survey data may influ-
ence those findings as well. Despite these ambiguities, the weight of the evi-
dence strongly suggests that black and Native American elders are the least well
off in terms of health and mortality, while API elders tend to be the most
advantaged across most of the outcomes examined. Hispanics, while display-
ing modestly lower elder mortality than non-Hispanic whites, exhibited higher
levels of poor and fair health, slightly lower levels of active life expectancy, and
a higher level of activity limitations than non-Hispanic whites.

COMPARING RACIAL/ETHNIC DISPARITIES AMONG THE
ELDERLY WITH THOSE EXHIBITED BY YOUNGER AGE GROUPS

Mortality

The mortality and health disparities described previously focus on the
elderly (aged 65+, or in some cases, aged 60+) population, based on find-
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ings from several nationally representative data sets. One important ques-
tion that emerges is how these relative disparities compare with those ex-
hibited during earlier parts of the life course. We first turn to officially
reported mortality rates for different age groups, shown in Table 3-6. Mor-
tality rates for 1999 are shown for U.S. infants, and for younger adults aged
20 to 24, 40 to 44, and 60 to 64, with the older adult rates for those aged
70 to 74 and 80 to 84 displayed for context. Males and females are com-
bined in this table for the sake of parsimony.

Rates for blacks are more than twice as high as whites during infancy
and young adulthood, narrow but are still nearly twice as high during
middle-aged adulthood, and then converge in older adulthood to near
equity among persons aged 80 and over. These results are consistent with

TABLE 3-6 A Comparison of Racial/Ethnic Disparities in Mortality for
Different U.S. Age Groups, 1999

Non- Non- Asian/
Hispanic  Hispanic Pacific Native
White Black Hispanic  Islander =~ American
Infant Mortality
Infant mortality rate 5.8 14.1 5.7 4.8 9.3
(per 1,000 live births)
Rate ratio versus — 2.43 0.98 0.83 1.60
non-Hispanic whites
Younger Adult Mortality
Rate (per 100,000) for 78.8 163.0 97.9 48.1 151.8
ages 20-24
Rate ratio versus — 2.07 1.24 0.61 1.93
non-Hispanic whites
Rate (per 100,000) for 208.0 466.2 192.8 101.7 331.9
ages 40-44
Rate ratio versus — 2.24 0.93 0.49 1.60
non-Hispanic whites
Rate (per 100,000) for 1,225.8 2,060.8 913.8 706.2 1,379.3
ages 60-64
Rate ratio versus — 1.68 0.75 0.58 1.13
non-Hispanic whites
Older Adult Mortality
Rate (per 100,000) for 2,997.8 4,227.5 2,115.3 1,812.5 2,785.7
ages 70-74
Rate ratio versus — 1.41 0.71 0.60 0.93
non-Hispanic whites
Rate (per 100,000) for 7,546.4 8,702.5 4,838.3 4,979.3 4,770.9
ages 80-84
Rate ratio versus — 1.15 0.64 0.66 0.63

non-Hispanic whites

SOURCES: Hoyert et al. (2001); Mathews, MacDorman, and Menacker (2002).
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numerous NCHS publications over the years, and with other data sources
in a number of major mortality studies over the last 30 years (Kitagawa
and Hauser, 1973; Rogers et al., 2000; Sorlie, Backlund, and Keller,
1995). Major cause of death contributors for the especially high levels of
black mortality during younger adulthood include elevated levels of ho-
micide and infectious disease mortality relative to whites (Anderson, 2001;
Rogers, 1992). Earlier-age major onsets of diabetes-, heart disease-, and
cancer-related mortality among middle-aged blacks relative to whites are
even more important in understanding this pattern. For example, non-
Hispanic black adults aged 55 to 64 suffered from 3.11 times higher
mortality due to diabetes, 1.96 times higher heart disease mortality, and
1.44 times higher cancer mortality compared to non-Hispanic whites aged
55to 64 in 1999; these relative cause of death differences were 2.16, 1.23,
and 1.22, respectively, at ages 75 to 84 (Anderson, 2001).

Officially reported Hispanic mortality is equal to or lower than that of
non-Hispanic whites across the life course, with the exception of young
adulthood (Table 3-6). As with non-Hispanic blacks, elevated risks of homi-
cide and infectious disease mortality help to account for this excess young
adult Hispanic mortality (Anderson, 2001; Hummer et al., 2000; Rosenwaike,
1991). Native American infant and younger adult mortality is also signifi-
cantly higher than non-Hispanic whites, a pattern that is divergent from that
shown for older adults vis-a-vis non-Hispanic whites. The exceptionally fa-
vorable pattern for the Native American elderly population, again, must be
viewed as highly suspect; clearly, our survey-based results for older adult
mortality do not show this same pattern. API mortality rates are the lowest of
these racial/ethnic groups at each age group. Although data quality issues are
at least partially accountable for the reported low mortality rates for the API
population (Rosenberg et al., 1999), low API infant mortality provides addi-
tional evidence of this group’s overall healthy profile. Indeed, racial/ethnic
patterns of infant mortality are less subject to misreports of race/ethnicity in
comparison to patterns of adult mortality because infant death statistics are
based on maternal race/ethnicity, which is reported on the infant’s birth
certificate in the mother’s presence at the time of birth (Hummer et al.,
1999a). Infant mortality rate equity between Hispanics and non-Hispanic
whites, likewise, is strong evidence for the relatively favorable overall mortal-
ity experience of Hispanics at the national level.

Health and Activity Limitations

Table 3-7 turns to health and activity limitation disparities at different
ages, using pooled data from the 1989-1994 National Health Interview Sur-
veys. Panel A, which focuses on self-reported health, demonstrates that non-
Hispanic whites report the most favorable health for most age groups exam-
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ined. For example, for adults aged 60 to 64, non-Hispanics blacks are 1.9 times
as likely to report fair or poor health as non-Hispanic whites, Mexican Ameri-
cans are 1.7 times as likely, other Hispanics are 1.5 times as likely, and Native
Americans are 1.8 times as likely. Differences between the API and non-
Hispanic white populations are modest at most ages, although the API popula-
tion tends to report slightly worse health when compared to non-Hispanic
whites. As is the case with mortality by age, the racial/ethnic disparities in self-
reported health are largest during young adulthood and are narrower among
the elderly, although unlike the mortality rates shown earlier, non-Hispanic
whites demonstrate the most favorable self-reported health, even in old age.

For most age groups, non-Hispanic blacks and Native Americans tend to
report the poorest health. Mexican Americans and other Hispanics are not very
different from one another or from Native Americans on this measure, report-
ing relatively poor health in comparison to non-Hispanic whites at every age
(Markides, Rudkin, Angel, and Espino, 1997). The subjectivity involved in
measures of self-reported health, particularly across racial/ethnic and highly
concentrated immigrant populations (Angel and Guarnaccia, 1989; Finch et
al., 2002), should temper any strong conclusions being made from such direct
comparisons. Nevertheless, self-reported health has been demonstrated to be a
strong predictor of subsequent mortality risk for each of these racial/ethnic
groups at the national level, even net of socioeconomic and other health con-
trols (McGee et al., 1999). Therefore, this measure must be considered yet
another important indicator of the overall health of these populations.

Panel B of Table 3-7 turns to age-related racial/ethnic disparities in activity
limitations. As with ratings of self-reported health, these assessments tend to be
much less favorable when considering the older age groups, as might be ex-
pected. However, racial/ethnic disparities for this measure are much narrower
than those exhibited for self-reported health and, like the mortality disparities
shown in Table 3-6, favor APIs at each age group (see Hayward and Heron,
1999, for a similar comparison across younger and older age groups that also
shows favorable rates of activity limitation among Asian Americans). Interest-
ingly, Mexican Americans are characterized by their most favorable level of
activity limitations compared to non-Hispanic whites at ages 20 to 24, when
their mortality rates are highest compared to non-Hispanic whites. At ages 60
to 64 and 70 to 74, reports of activity limitations are modestly higher among
Mexican Americans compared to non-Hispanic whites (Markides et al., 1997).
Finally, for most age groups, non-Hispanic blacks and Native Americans again
exhibit the least favorable results, with differentials reduced somewhat among
the elderly groups, but remaining moderate in size.
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HOW DO HEALTH AND MORTALITY DISPARITIES AMONG THE
ELDERLY CORRESPOND WITH DIFFERENTIALS IN
SOCIODEMOGRAPHIC FACTORS?

Another aim of this chapter is to compare the extent to which the
observed racial/ethnic health and mortality disparities among the elderly
correspond with differentials in sociodemographic factors across these
population groups. Table 3-8 and Figures 3-4 through 3-6 summarize this
endeavor by using pooled NHIS data from 1989 to 1994 to examine four
key factors that have been linked to the health and mortality patterns of
U.S. adults: gender, nativity/duration of residence in the United States,
educational level, and family income. NHIS data are used to correspond
with the health and mortality models that are estimated in the next section
of this chapter. Thus, it should be kept in mind that these data are represen-
tative of the noninstitutionalized older adult population and do not reflect
the total population of U.S. elders. The sociodemographic factors are exam-
ined for the elderly population as a whole (ages 65+, labeled “overall” in
the table), as well as for the 65 to 74 and 75+ subgroups.

As might be expected, each racial/ethnic population includes more fe-
males than males, with this gender disparity larger among the oldest old.
The descriptive tabulations demonstrate much greater heterogeneity in na-
tivity/duration patterns by race/ethnicity (Figure 3-4). Consistent with recent
immigration patterns, API (65.4 percent), other Hispanic (67.8 percent), and
Mexican American (39.3 percent) elders are far more likely to be foreign
born in comparison to the other groups. Interestingly, though, there is wide
variation when comparing Mexican-Americans, other Hispanics, and APIs.
Indeed, other Hispanic and API elders are the least likely to be U.S. born,
and API individuals are most likely to be of short duration in the United
States (e.g., 23.3 percent have resided in the United States less than 10
years). Thus, the health and socioeconomic characteristics of recent elderly
migrants from Asia have vast demographic potential to make a major im-
pact on this group’s health and mortality patterns. On the other hand, a
majority of Mexican American elders are U.S. born and less than 3 percent
of this elderly group have resided in the United States for less than 10 years.
Indeed, an overwhelming majority of Mexican American and other Hispanic
foreign-born elderly residents report residing in the United States for 10 or
more years. Among the predominantly U.S.-born racial/ethnic groups, non-
Hispanic white (6.1 percent) elders are more likely to be foreign born than
non-Hispanic blacks (3.2 percent) or Native Americans (4.2 percent), with
most non-Hispanic white foreign-born elders residing in the United States
for 10 or more years. Note that for Native Americans, foreign-born indi-
viduals are presumably those who have migrated from Canada or Latin
America.
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TABLE 3-8 Percentage Distributions for Selected Demographic and
Socioeconomic Variables by Race/Ethnicity for Individuals 65 Years and
Above, 1989-1994

Non Non- Asian/
Hispanic Hispanic Mexican Other  Pacific =~ Native
White  Black American Hispanic Islander American
Male
Overall 41.7 40.1 44.3 39.4 441 39.0
65-74 years 44.8 42.5 45.2 41.1 43.2 41.9
75+ years 37.1 36.0 42.0 36.4 45.8 33.7
Nativity/duration
U.S. born
Overall 93.9 96.8 60.7 32.2 34.6 95.8
65-74 years 94.9 96.5 67.8 33.7 35.7 96.3
75+ years 92.5 97.3 46.6 29.7 32.2 94.8
Foreign born < 10 years
Overall 0.3 0.6 2.2 7.7 23.3 0.7
65-74 years 0.3 0.7 2.0 7.1 23.5 0.4
75+ years 0.2 0.5 2.8 8.9 23.1 1.3
Foreign born 10+ years
Overall 5.8 2.6 371 60.0 421 3.6
65-74 years 4.8 2.8 30.3 59.3 40.8 3.3
75+ years 7.3 2.2 50.6 61.4 44.7 4.0
Education
Lowest (0-8 years)
Overall 35.1 56.3 71.6 50.0 44.8 53.5
65-74 years 30.3 50.5 67.9 46.0 42.3 46.4
75+ years 42.2 66.1 79.1 57.3 50.0 66.0
Low (9-11 years)
Overall 12.9 16.2 9.1 10.9 8.5 15.2
65-74 years 12.7 18.1 10.3 11.2 7.8 16.1
75+ years 13.3 12.9 6.7 10.3 10.2 13.8
Medium (12 years)
Overall 29.8 17.4 12.3 21.6 24.0 16.7
65-74 years 33.0 20.3 13.8 23.7 25.1 19.5
75+ years 25.0 12.4 9.2 17.6 21.7 11.7
High (13-15 years)
Overall 11.3 5.2 3.9 7.1 8.5 10.8
65-74 years 12.2 5.8 4.5 8.1 9.9 13.6
75+ years 10.1 4.1 2.8 5.3 5.4 5.9
Highest (16+ years)
Overall 10.9 5.0 3.1 10.5 14.2 3.8
65-74 years 11.9 5.3 3.6 11.0 14.9 4.4
75+ years 9.4 4.5 2.3 9.5 12.7 2.7
Income?
Low ($0-$15,999)
Overall 39.5 66.5 59.1 51.3 23.7 59.0
65-74 years 32.8 62.1 57.4 48.6 21.0 56.9
75+ years 50.4 74.0 62.3 53.2 29.8 62.4
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TABLE 3-8 Continued

Non Non- Asian/
Hispanic Hispanic Mexican Other  Pacific ~ Native
White  Black American Hispanic Islander American
Medium ($16,000-
$29,999)
Overall 33.1 21.6 25.5 26.9 25.2 29.6
65-74 years 35.5 24.7 25.6 28.5 27.2 33.1
75+ years 29.4 16.3 25.1 24.1 20.7 23.6
High ($30,000-
$44,999)
Overall 14.2 7.1 10.4 9.9 19.9 7.6
65-74 years 16.4 7.7 12.0 11.0 20.1 7.3
75+ years 10.7 5.9 7.3 7.9 19.6 8.0
Highest ($45,000+)
Overall 13.2 4.9 5.1 11.9 31.2 3.9
65-74 years 15.3 5.5 5.0 11.9 31.7 2.6
75+ years 9.9 3.8 5.3 11.8 30.0 6.0
N 69,257 9,297 1,371 1,574 993 376

aPercentages based on individuals who answered the question. Individuals with missing
data were excluded.
NOTE: Weighted data.

O U.S.-born
B Foreign born < 10 years

[] Foreign born 10+ years

100

Percentage
(62
o

FIGURE 3-4 Nativity and duration by race/ethnicity for individuals 65 and older,
U.S. noninstitutionalized population, 1989-1994.
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Nativity/duration has been shown to be associated with adult health
(Cho et al., in press; Frisbie, Cho, and Hummer, 2001) and mortality risks
(Elo and Preston, 1997; Hummer et al., 1999b; Kestenbaum, 1986; Rogers et
al., 2000; Singh and Siahpush, 2001) within a variety of racial/ethnic popula-
tions at the national level. For the most part, immigrants to the United States
have been shown to exhibit favorable levels of adult health and mortality in
comparison to the native-born population (with cause-specific mortality ex-
ceptions; see, e.g., Singh and Siahpush, 2001; Toussaint and Hummer, 1999),
with foreign-native born disparities usually reported to be wider for health
outcomes than for mortality risk. Explanations for favorable immigrant
health and mortality include the selectivity of healthy individuals migrating
to the United States, the selectivity of unhealthy individuals emigrating from
the United States, the protective effects of the culture of origin from various
sending countries, and the negative influences of U.S. culture, particularly for
health behaviors such as cigarette smoking and dietary intake. The favorable
levels of health and mortality for immigrants may also wear away with
increasing time spent in the United States (Cho et al., in press; Frisbie et al.,
2001), although few studies have had the necessary longitudinal data at the
national level to directly test this proposition. Chapter 7 in this volume deals
with the issue of immigrant health in much greater detail.

@ 0-8 years

Il 9-11 years
80 [ 12 years
70 [ 13-15 years

W 16+ years
60 Y

Percentage

FIGURE 3-5 Years of education by race/ethnicity for individuals 65 and older,
U.S. noninstitutionalized population, 1989-1994.
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FIGURE 3-6 Income level by race/ethnicity for individuals 65 and older, U.S. non-
institutionalized population, 1989-1994.

Differences in education (Figure 3-5) and family income (Figure 3-6)
across these racial/ethnic groups are also substantial and, most notably in
terms of education, do not always correspond with the health and mortality
disparities outlined previously. Mexican American elders have the lowest
educational levels of any of these groups: 71.6 percent attended 8 or fewer
years of school, with the percentage even higher among Mexican American
individuals aged 75 and older. More than half of Native American, non-
Hispanic black, and other Hispanic elders also have fewer than 9 years of
schooling, although again, age group differences within the elderly are
substantial given generally increasing levels of schooling throughout the
20th century for all racial/ethnic groups. Corresponding more closely with
their relative health and mortality profiles, non-Hispanic white elders (52
percent), followed by APIs (46.7 percent), are most likely to have com-
pleted at least 12 years of schooling, with this pattern consistent both for
the 65 to 74 and 75+ groups. API elders (12.7 percent) exhibit the highest
percentage of 16+ years of education.

Levels of family income by race/ethnicity correspond quite well with
the health and mortality patterns of the elderly. Non-Hispanic black and
Native American elders are characterized by very high percentages of indi-
viduals who live in the lowest family income category ($0-15,999), both
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overall and for the 65 to 74 and 75+ subgroups. Correspondingly, individu-
als in these two groups are also least likely to live in families in the highest
income category. Mexican American elders also exhibit a highly unfavor-
able income distribution compared to non-Hispanic whites and APIs. In-
deed, API individuals report living in the most favorable income situation
of any racial/ethnic group, with just 23.7 percent reporting living in the low
category and 31.2 percent reporting living in the highest ($45,000+) cat-
egory. For all racial/ethnic groups, income levels are more favorable among
individuals ages 65 to 74 compared to those 75+.

In sum, the descriptive data show especially wide nativity/duration and
socioeconomic differences across racial/ethnic groups. The educational and
income variables clearly show the socioeconomically advantaged position
of the non-Hispanic white and API populations, with the income advantage
for non-Hispanic whites and APIs particularly striking in comparison to
non-Hispanic blacks, Hispanics, and Native Americans. On the other hand,
non-Hispanic black, Native American, and Mexican American elders ex-
hibit much worse off socioeconomic profiles that, at least for blacks and
Native Americans, correspond with their health outcomes. Widely differing
nativity/duration profiles, even among the heavily immigrant populations,
also point to the substantial complexity of understanding health and mor-
tality patterns across these groups.

BASIC RACIAL/ETHNIC MODELS OF OLDER ADULT HEALTH,
ACTIVITY LIMITATIONS, AND MORTALITY

The last major section of this chapter presents basic models of racial/
ethnic disparities in older adult health, activity limitations, and mortality,
using data taken from pooled samples of the National Health Interview
Survey from 1989 to 1994. Because of its size and the ability to pool
multiple years together, this is one of the only nationally representative data
sets that allow for modeling of health outcomes for the elderly population
across the racial/ethnic groups under consideration here. Indeed, Preston
and Taubman (1994, p. 291) described the NHIS as the “most authorita-
tive source of national data on socioeconomic differences in health status.”
We note that the same is true for examining racial/ethnic health disparities
at the national level. Here, we focus on the influences of basic demographic
and socioeconomic factors on the racial/ethnic disparities, and particularly
how controlling for such factors in a progressive manner (e.g., Mirowsky,
1999) influences the baseline differences.

Table 3-9 focuses on racial/ethnic disparities in self-reported health
status among the elderly, using logistic regression models that contrast
those individuals with poor/fair self-reported health versus those with good/
very good/excellent health. Model 1 shows the baseline racial/ethnic dis-

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

ic Differences in Health in Late Life

RACIAL AND ETHNIC DISPARITIES IN HEALTH AND MORTALITY 81

parities in comparison to non-Hispanic whites, controlling only for age and
sex. Non-Hispanic blacks, Native Americans, Mexican Americans, and
other Hispanics all exhibit higher odds of poor/fair self-reported health
compared to non-Hispanic whites, while the API population demonstrates
lower odds. Interestingly, these disparities are largely unaffected with the
addition of a race/ethnicity by age interaction term (Model 2), although it is
the case that the non-Hispanic black-white disparity is largest at age 65 and
decreases with age. The inclusion of nativity/duration (Model 3) also has a
limited impact on the racial/ethnic health differences. In this case, the for-
eign born of less than 10 years in the United States are moderately (43
percent) more likely to report poor/fair health compared to the U.S.-born
elderly, which may be due to the interpretation of, and response categories
for, the self-reported health question (Angel and Guarnaccia, 1989; Finch
et al., 2002).

Model 4 adds educational level. Education is an especially important
indicator of socioeconomic status for the elderly because it is usually
determined early in life, can be assessed quite easily for all individuals,
influences health behavior and the use of health services, and is very
important in influencing occupational position and the generation of
wealth throughout the life course (Preston and Taubman, 1994). Thus, a
great deal of research has assessed educational differences in the health
and mortality of U.S. adults and has continued to find sizable, graded
differences (Christenson and Johnson, 1995; Elo and Preston, 1996;
Feldman, Makuc, Kleinman, and Cornoni-Huntley, 1989; Freedman and
Martin, 1999; Rogers et al., 2000; Ross and Mirowsky, 1999; Smith and
Kington, 1997a, 1997b), with some studies even pointing to growing
inequalities since 1960 (Pappas, Queen, Hadden, and Fisher, 1993;
Preston and Elo, 1995). For the elderly population considered in Table 3-
9, the educational differences in self-reported health are graded and wide;
for example, individuals with 0-8 years of education are 2.6 times as
likely to indicate poor/fair self-reported health compared to individuals
with 16+ years of education. Furthermore, the addition of education re-
sults in a measurable reduction in the racial/ethnic disparities in self-
reported health, particularly for non-Hispanic blacks, Mexican Ameri-
cans, and Native Americans compared to non-Hispanic whites. However,
even with the addition of this powerful socioeconomic variable, sizable
racial/ethnic disparities remain in self-reported health, particularly be-
tween non-Hispanic blacks and whites.

Model § additionally considers family income. While recent studies on
the health of the elderly have justifiably criticized reliance on household
income as the proxy for the availability of household economic resources
(Smith and Kington, 1997a, 1997b), the yearly NHIS contains no consis-
tent measure of household assets, liabilities, or overall net worth. Thus,
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there remain important, unmeasured components of socioeconomic inequal-
ity in this set of models (also see Kaufman, Cooper, and McGee, 1997, for
a critique of socioeconomic measurement in studies of racial/ethnic health
disparities). Furthermore, caution is warranted in interpreting the effects of
income as fully causal; indeed, substantial literature points to the effects of
health status on income as well as income on health (e.g., Mulatu and
Schooler, 2002; Smith and Kington, 1997b).

The results for income are consistent with those for education in that a
strong, graded association is evident, with individuals in the lowest family
income category more than twice as likely to be in poor/fair health com-
pared to individuals in the highest income category. Racial/ethnic dispari-
ties in self-reported health are further reduced with the addition of income,
although significant differences remain between non-Hispanic blacks and
non-Hispanic whites and between Mexican Americans and non-Hispanic
whites. Nevertheless, it is clear that socioeconomic factors are instrumental
in helping to account for the relatively poor self-reported health for non-
Hispanic black, Mexican American, other Hispanic, and Native American
elders in comparison to non-Hispanic whites. In contrast, API elders dis-
play marginally favorable self-reported health compared to non-Hispanic
white elders, with education and family income differences between the API
and non-Hispanic white groups having little impact.

Table 3-10 turns to racial/ethnic disparities in activity limitations for
the elderly. Model 1 shows that API adults exhibit the most favorable
patterns, with more than 40 percent lower odds of limitation compared
with non-Hispanic whites. This baseline advantage is relatively unaffected
by controls for nativity/duration and socioeconomic factors. On the other
hand, Native Americans, non-Hispanic blacks, and Mexican Americans
exhibit significantly higher levels of activity limitations than non-Hispanic
whites that are, again, largely unaffected by controlling for nativity/dura-
tion, but substantially reduced with controls for education and income. In
fact, the Mexican American difference with non-Hispanic whites is reduced
to nonsignificance after controlling for education and income differences
across groups, while the higher odds for non-Hispanic blacks and Native
Americans are substantially reduced. Again, the important role of socioeco-
nomic variables for poorer health outcomes among elderly Native Ameri-
cans, non-Hispanic blacks, and Mexican Americans is demonstrated.

Finally, Table 3-11 displays results from proportional hazard models of
racial/ethnic disparities in elder mortality risk. As exhibited in the descrip-
tive portion of this chapter earlier, mortality disparities display somewhat
different patterns than health disparities among the elderly. Model 1, for
example, shows that non-Hispanic blacks exhibit just a 13 percent higher
overall risk of mortality than non-Hispanic whites, controlling for age and
sex, while Mexican Americans, other Hispanics, and, especially, APIs ex-
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TABLE 3-10 Odds Ratios for Racial/Ethnic Differences in Elderly
Activity Limitations, United States, 1989-1994

Odds Ratios for Activity Limitations?

Model 1 Model 2 Model 3 Model 4

Race/ethnicity [non-Hispanic white]?

Non-Hispanic black 1.44% %> 1.44%%* 1.32%%* 1.24%%*

Mexican American 1.22%% 1.13% 1.08

Other Hispanic 1.09 177 1.13 1.09

Asian/Pacific Islander 0.56%** 0.58%*** 0.57%** 0.61%**

Native American 1.54%* 1.53%* 1.42% 1.36%
Gender [female]

Male 0.99 0.99 0.99 1.03
Age, continuous in years 1.04%** 1.04%** 1.04%%* 1.03%***
Nativity/duration [U.S. born]

Foreign born, <10 years in U.S. 1.10 1.07 1.10

Foreign born, 10+ years in U.S. 0.87%* *  0.86*** 0.86%**
Education [16+ years]

0-8 years 1.34%**

9-11 years 1.21%%*

12 years 1.02

13-15 years 1.06
Income [$45,000+]

Low ($0-$15,999) 1.81%%*

Medium ($16,000-$29,999) 1.30%%*

High ($30,000-$44,999) 1.15%**

Missing 1.35%%*
-2 * log-likelihood 107,766.1 107,740.6 107,222.5 106,597.9
Degrees of freedom 7 9 13 17
N 82,040 82,040 82,040 82,040

aWeighted data.

bReference categories are in brackets.

NOTE: *** =p <0.001, ** = p < 0.01, * = p < 0.0S.

SOURCE: Pooled National Health Interview Surveys, 1989-1994.

hibit lower elderly mortality than non-Hispanic whites. The age by racial/
ethnicity interactions shown in Model 2 reconfirm the converging black-
white and API-white mortality disparities with age and demonstrate the
substantial mortality disadvantage for blacks and mortality advantage for
APIs, relative to non-Hispanic whites, at age 65. For example, at age 63,
Model 2 demonstrates that non-Hispanic blacks exhibit a 41 percent higher
risk of mortality compared to non-Hispanic whites. The nativity/duration
association with mortality risk, exhibited in Model 3, is moderately strong
and maintains that strength through the complete set of models. The for-
eign born of less than 10 years of duration in the United States exhibit a 26
percent lower risk of mortality compared to the native born, while the
foreign born of 10 or more years of duration display an 18 percent lower
risk compared to the native born. Again, the interpretation of these differ-

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

«S0°T 2801 2801 22501 TOPUE[S] JPIEJ/ULISY , 93y

00'1 00'1 00'1 00'1 osruedsty 1oy30 , 93y
00'1 00'1 001 001 UBDLIDWY UBDIXIN . 98y
+2286°0 #8670 #8670 #8670 yoe[q oruedsiy-uou , 98y
A3o1Uy39/9081 |, 93y
#2260°T #2260°T £ 24601 #2260°T s1ea£ Ul snoNUNU0d A3y
«xxCL'T «xxCLT xxxCLT cxx CLT I[EIN
[a1eWR)] 19pULD
SI'T 61°1 61°1 00°T UBSLIoWY 9A1IEN
«xx V70 «xx1¥°0 «xx9€°0 <xx€9°0 I9pUEB[S] SJISEJ/UBISY
96°0 L6°0 L8°0 x$8°0 sruedsty 10410
€8°0 88°0 $8°0 xx£8°0 UBdIIWY UBIIXIN
«xxV €T «xx VT sxx VT «xxC 7T 3oe[q druedsip-uoN
QT;EB SruedsiH-uou] £3101UY19/908Y
S [PPOIN ¥ [PPON € [PPOIN T [PPON I [PPON

pANTRIIOIN JO soney] piezel

L661-6861 ‘S21835 paun) Ysry A[el1o]y £[19P[d UI saUAISHI JIUYIF/[EDEY 10§ soney prezeH [1-€ ATAV.L

erences in Health in Late Life

86

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

87

(]
S *(000T ‘SHON) 2[1f pxul] yrea( jo asne)) o[dnnjN—4~aAImg mora1)u] yiesy [euoneN HOUNOS
£ €00>d=,7100>d =4, 1000 >d = sux SALON
In_ *$19)OBIQ UI Ik SA1I0321BD ERUEICIEN 1)
= “eIep pAIYSOMp
m 0¥0°C8 0¥0°C8 0¥0°C8 0¥0°C8 0¥0°C8 N
p (44 8T vl 4 L wWopadiy jo $2139(
‘0 L T¥6°9TL $T60°LTL 8°€9T°LTL 9°STELTL Y 0LELTL pooytayi-30[ ., T-
S AN Sutssy
d SITT (6667¥$-000°0€$) U3IH
+x8T°1 (666°67$-000°9T$) WnIpaN
wxx9€T (666°S1$-0$) moT
[+000°SH$] swoduy
SO'T 01T s1eak CT-¢CT
wxx€T°T #x+0TT s1eak 7
,w*,uwﬂ.ﬁ ,w*,umN.ﬁ s1eak ﬁﬂum
xxxVCT xxxSET s1eal 8-0
[s1eak +91] uoneonpy
#2280 #2280 #2280 "STN ut s1eafk +( ‘uroq usaI0
«¥L0 %+€L°0 «¥L0 "STN ur s1eak O[> ‘uroq uSrarof

[u10q "g'n] wonemp/AaneN
66°0 860 66'0 66°0 uedLIIWY AnEN , 28y

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

88 R.A. HUMMER, M.R. BENJAMINS, AND R.G. ROGERS

entials is difficult because of immigrant and emigrant migration selectivity
as well as the generally higher quality of death matches among the native-
born population in comparison to the foreign born. Interestingly, though,
the racial/ethnic disparities are only modestly influenced with the control
for nativity/duration, demonstrating that the observed, rather favorable,
elder mortality patterns for Mexican Americans, other Hispanics, and APIs
are not solely due to the substantial foreign-born composition of these
groups.

Models 4 and 5 further include education and family income, respec-
tively. Although each of these factors exhibits a graded association with
mortality risk in the expected direction, the socioeconomic differences are
moderate in size and of weaker magnitude than for the health outcomes
examined earlier. The somewhat weaker association of socioeconomic fac-
tors with older adult mortality has been noted in a number of national
studies (e.g., Kitagawa and Hauser, 1973; Rogers et al., 2000), although
the explanation for this phenomenon remains elusive. Moreover, although
controlling for education and income in Models 4 and 5 works to help
reduce the black-white mortality gap, differences between these two groups
remain. Moreover, the relative mortality disparities between the other ra-
cial/ethnic populations and whites change only slightly with the introduc-
tion of the socioeconomic factors.

CONCLUSION

Despite the national-level priority on understanding and eliminating
health disparities, we know far less about racial/ethnic differences in older
adult health, activity limitations, and mortality than is the case among
infants, children, and younger adults. It is imperative that the research
community push for a greater understanding of these disparities, particu-
larly given the continuing documentation of disparities across groups, the
changing racial/ethnic composition of the nation, and an aging population.
This chapter set out to document racial/ethnic disparities in older adult
health and mortality using large, recent, nationally based data sets; to
compare the disparities to earlier portions of the life course; to document
how the health and mortality disparities correspond with racial/ethnic dif-
ferences in sociodemographic factors; and to demonstrate how health and
mortality disparities are influenced by controlling for those basic demo-
graphic and social factors.

To briefly summarize the findings, we have documented continuing
racial/ethnic disparities in health, activity limitations, and active life among
U.S. elders. Non-Hispanic black, Native American, and, to a lesser degree,
Mexican American and other Hispanic elders were shown to have overall
worse health across a number of indicators compared to non-Hispanic
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whites, while API elders displayed more favorable patterns across a number
of the indicators. Mortality disparities were found to be less pronounced
than health disparities among the elderly, although non-Hispanic blacks
were clearly found to have the highest mortality risks using several different
data sources. Excess black mortality, in comparison to whites, is concen-
trated among the younger elderly population, with negligible differences
beyond age 80. Nevertheless, a comparison of the present mortality differ-
entials with those of Elo and Preston (1997) from roughly a decade previ-
ous show no evidence of closure of the black-white mortality gap among
the younger elderly population, even in the recent context of declining
mortality for all groups. Racial/ethnic disparities in elderly health and mor-
tality were also found to be generally of smaller magnitude than the dispari-
ties shown for younger U.S. adults, although levels of poor health, activity
limitations, and mortality risks increase for all racial/ethnic groups with
age.

This chapter also documented wide socioeconomic differences between
racial/ethnic groups in old age. Our models also showed that education and
income differences across groups continue to play an important part in the
overall worse health of non-Hispanic blacks, Native Americans, and to a
lesser degree, Hispanics in comparison to non-Hispanic whites and the API
population. Other demographic and social factors were shown to differ
quite markedly across groups. The widely varying immigration experiences
across racial/ethnic groups will continue to differentiate Hispanic and API
elders from blacks, whites, and Native Americans. Further nativity/dura-
tion differences were noted even within the highly concentrated immigrant
populations; for example, API foreign-born elders are much more likely to
have recently migrated to the United States in comparison to Hispanic
foreign-born elders.

In our discussion and analyses, we have focused on the associations
between sociodemographic factors, including age, sex, nativity, education,
and income, and racial/ethnic disparities in health and mortality. But we
must not overlook other important factors that may be associated with
these disparities, such as health behaviors—tobacco use, alcohol consump-
tion, diet, and exercise; health conditions—such as obesity and diabetes;
mental and addictive disorders—such as drug abuse; and environmental
and neighborhood factors—including crime and safety (Rogers, Hummer,
and Krueger, 2004). Thus, although we have identified some of the major
social and demographic factors that influence racial/ethnic health and mor-
tality patterns, there are surely other areas of research that can further
clarify the mechanisms that contribute to these patterns. Importantly, un-
tangling the causal associations between socioeconomic factors and health
outcomes, and understanding these associations within each racial/ethnic
subgroup, should be a major research priority in the coming years.
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Important data availability and reliability issues continue to hinder the
more complete understanding of racial/ethnic health and mortality dispari-
ties among the elderly at the national level. Indeed, much of what is known
about mortality among the elderly is based on vital statistics data, which
have well-known limitations (e.g., very limited range of covariates, some
mismatches of racial/ethnic reports between numerator and denominator
data, and undercounts of minority groups in the denominator data), par-
ticularly for understanding minority group mortality levels and patterns.
Matches between large survey-based data sets and mortality follow-up
records (e.g., the NHIS-MCD, the National Longitudinal Mortality Study)
have vastly improved our understanding in this area, but even those data
sources have limited sets of variables to allow for the full comprehension of
mortality patterns across racial/ethnic groups, as well as coverage gaps and
matching problems. Nevertheless, such large survey-based data sources cur-
rently present the greatest opportunities for most thoroughly documenting
and modeling racial/ethnic patterns of mortality across a wide variety of
racial/ethnic groups.

Longitudinal studies of health among the elderly have been limited,
with a major recent improvement made by the Health and Retirement
Study (HRS) data collection program. Still, even the HRS surveys offer very
limited numbers of Hispanics, Asian Americans, and Native Americans,
undermining their utility for understanding the full spectrum of racial/
ethnic disparities in older adult health. Understanding Hispanic and API
older adult health and mortality will be a substantial future challenge,
particularly with continued large-scale migration and the possibility of cir-
cular and/or return migration to Mexico, other countries of Latin America,
and Asia.

The diverse ethnic, cultural, and geographic factors that characterize all
of these broad racial/ethnic groups, but perhaps especially the Hispanic and
API populations, will pose a real challenge to the understanding of elderly
health and mortality patterns in the United States. Racial/ethnic groups are
characterized by internal variation by language, religion, geographic disper-
sion, immigration patterns, socioeconomic status, health behaviors, and
other factors. Indeed, Hispanics include Mexican Americans, Cubans,
Puerto Ricans, Central and South Americans, and other persons of Spanish
descent. APIs include Chinese, Japanese, Filipinos, Indians and Pakistanis,
Vietnamese, Koreans, Hawaiians, and many other individuals from varying
backgrounds. Currently, we know relatively little about the health and
mortality patterns of most of the component ethnic populations of the
broad racial/ethnic groups, and documenting and understanding such pat-
terns will be an important research challenge in the coming decades.

Perhaps most important, racial/ethnic disparities in health and mortal-
ity among U.S. elders cannot be fully understood without placing such
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patterns in a life-course context. The research community will need much
better data to understand how life-course factors (e.g., migration experi-
ences, socioeconomic fluctuations, childhood and early adult health and
illness, family backgrounds, discriminatory histories) impact older adult
health and mortality across various racial/ethnic groups. Disparate patterns
of older adult health and mortality among racial/ethnic groups come about
because of the varying demographic, social, economic, behavioral, and
health and health care experiences of these groups over many years; thus,
our more complete understanding of old-age health consequences relies on
better tapping this differential accumulation of experiences.

In conclusion, the United States experienced a remarkable mortality
decline and great improvements in health across the 20th century. All ra-
cial/ethnic groups participated in and contributed to these substantial
changes, although some important health and mortality disparities remain.
With further improvements in standards of living, safety and security, nu-
trition, and medicine, we can anticipate further health gains and longer
lives among all racial/ethnic groups in the coming decades as well, and we
can hope that Healthy People 2010’s goal of eliminating health disparities
among racial/ethnic groups becomes a reality.
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Ethnic Differences in Dementia and
Alzheimer’s Disease

Jennifer J. Manly and Richard Mayeux

The proportion of ethnic minorities among the elderly in the United
States is increasing. The U.S. Census Bureau estimates that the proportion
of elders who are white and non-Hispanic will decline from 87 percent in
1990 to 67 percent in 2050. As compared to the 1990 Census, the popula-
tion of Hispanic elders is expected to double in 2010, and will be 11 times
greater by 2050. Of the 80.1 million elderly projected for 2050, 8.4 million
(10.4 percent) will be black, as compared to 8 percent of elders in 1990.
With these changes, ethnic minority populations will bear an increased
share of the economic and social burden associated with diseases that pre-
dominantly affect the elderly, such as Alzheimer’s disease (AD). This pre-
sents the potential for a major public health issue because ethnic minorities
may be at higher risk for AD and dementia than non-Hispanic whites.

Investigations of ethnic populations that have migrated across several
cultures offer the opportunity to study groups for which genetic factors
essentially remain the same but environmental and cultural forces undergo
dramatic change. At the same time, comparison of different racial groups
residing in the same environment with similar socioeconomic status and
equal exposure to risk factors may help to uncover genetic factors respon-
sible for AD (Osuntokun et al., 1992).

The studies reviewed in this chapter examine ethnic differences in rates
of broad categories such as “cognitive impairment” or “dementia” as well
as specific neurodegenerative diseases such as Alzheimer’s disease and vas-
cular dementia. Cognitive impairment, a necessary prerequisite for diagno-
sis of any dementia, is determined using either screening tests, such as the
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Mini-Mental State Exam (MMSE), or more sensitive and extensive neurop-
sychological test batteries incorporating individual measures such as Logi-
cal Memory from the Weschler Memory Scale. To meet clinical criteria for
dementia, cognitive impairment must be of sufficient severity to interfere
with activities of daily living. Cross-cultural research on dementia must
contend with the fact that assessments of both cognitive impairment and
daily functioning are susceptible to culturally dependent definitions and are
quantified by measures that are sensitive to cultural and educational back-
ground.

There are many possible etiologies of progressive dementia, but the
most frequent causes are Alzheimer’s pathology and cerebrovascular dis-
ease. Although the exact etiology cannot be definitively determined before
an autopsy, there are research criteria for AD and vascular dementia that
have been shown to predict the specific pathological determination upon
autopsy with up to 90 percent accuracy. However, the supporting research
has involved almost exclusively white subjects. Few autopsy studies have
been performed to confirm the accuracy of these diagnoses among ethni-
cally diverse groups.

This chapter will first review the findings of epidemiological studies of
dementia and AD among different ethnic groups within the United States
and other countries. This review is not intended to be a comprehensive
survey of AD epidemiology, which is available elsewhere (Chang, Miller,
and Lin, 1993; Hendrie, 1998; Jorm, 1990; Larson and Imai, 1996; Yeo,
Gallagher-Thompson, and Lieberman, 1996); rather, it is intended to high-
light specific studies that emphasize the issues in research of ethnicity and
AD. We will then explore some potential explanations for ethnic differ-
ences in rates of AD and dementia: (1) statistical limitations, (2) bias in
measurement of cognitive functioning, (3) genetic factors, (4) nongenetic
medical risk factors, and (5) social factors.

EPIDEMIOLOGY OF AD: CROSS-CULTURAL COMPARISONS

Ethnic Comparisons Within the United States

A number of studies have compared the rates of dementia and AD
between ethnic groups residing in the United States. Despite differences in
sampling methods and definitions of dementia as well as in definitions of
race/ethnicity, the most frequent findings in reviewing this literature are
that African Americans and Hispanics have higher prevalence and inci-
dence of dementia and AD than whites. Native Americans appeared to have
lower rates of AD in comparison to whites. Asian Americans had rates of
dementia comparable to whites; however, whether there is the same pro-
portion of AD compared to vascular dementia among Asian Americans and
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Asian immigrants remains uncertain. Opinion differs on whether correction
for education accounted for the different rates of dementia and AD found
among these cultural groups.

Most U.S.-based studies have focused on comparing rates of dementia
or AD among African Americans and Hispanics to rates among whites.
These studies found higher rates of cognitive impairment, dementia, and
AD among ethnic minorities than among whites (Folstein, Bassett, An-
thony, Romanoski, and Nestadt, 1991; George, Landerman, Blazer, and
Anthony, 1991; Gurland et al., 1998; Haerer, Anderson, and Schoenberg,
1987; Perkins et al., 1997; Prineas et al., 1995; Schoenberg, Anderson, and
Haerer, 19835; Still, Jackson, Brandes, Abramson, and Macera, 1990; Teresi,
Albert, Holmes, and Mayeux, 1999). One of the largest projects, a popula-
tion-based, longitudinal study of 2,126 elderly residents of New York City,
examined the incidence of AD among three ethnic/racial groups, self-de-
fined according to U.S. Census criteria: Non-Hispanic whites, non-His-
panic blacks, and Hispanics (mostly Caribbean) (Tang et al., 2001). These
individuals were identified as Medicare recipients residing in selected Cen-
sus tracts of the neighborhoods of Washington Heights and Inwood. Using
National Institute of Neurological and Communicative Disorders and
Stroke and the Alzheimer’s Disease and Related Disorders Associations
(NINCDS-ADRDA) criteria, neurological examination, and results from an
extensive neuropsychological test, the standardized incidence rate for non-
Hispanic black elders (4.2 percent per person-year) and Caribbean Hispan-
ics (3.8 percent per person-year) was significantly higher than that of the
referent group, non-Hispanic whites, even after correcting for differences in
years of education.

Another large study, the Duke Established Populations for Epidemio-
logical Studies of the Elderly project, found no differences in frequency of
dementia between African Americans and whites. This study described a
sample of 4,136 participants (Fillenbaum et al., 1998), 55 percent of whom
were African American. The sample was defined using multistage probabil-
ity sampling with unequal probabilities of selection to sample community-
dwelling residents age 65 and older within five adjacent counties, one urban
and four rural. However, the way in which the racial groups were defined is
unclear. The authors used the Consortium to Establish a Registry for
Alzheimer’s Disease (CERAD) Neuropsychological Test battery to assess
cognitive functioning, and norms correcting for years of education
(Unverzagt, Hall, Torke, and Rediger, 1996) were used for the determina-
tion of significant cognitive deficit and dementia. The prevalence of demen-
tia among elders above age 67, as determined by clinical consensus, was 7
percent for African Americans and 7.2 percent for whites. There were also
no differences in the 3-year incidence of dementia for African Americans
(5.8 percent) versus whites (6.2 percent). The authors did not report inci-
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dence of dementia subtypes; therefore, it is possible that although the over-
all rates of dementia were similar among African Americans and whites, the
frequencies of AD and vascular dementia may differ within the groups.

The rate of dementia on admission to nursing homes is higher among
black residents than among white residents (Weintraub et al., 2000); how-
ever, findings from studies of long-term outcomes for African-American
elders with dementia are not consistent. Mortality associated with dementia
was found to be higher among blacks than non-Hispanic whites, especially
among black males (Lanska, 1998). However, there were no statistically
significant differences in survival from time of entry into the CERAD study
of whites and African Americans after accounting for the effects of age,
gender, and severity of dementia (Heyman, Peterson, Fillenbaum, and
Pieper, 1996). However, for each of these studies, the exact way in which
racial groups were defined was not stated.

The role of immigration and changes in environmental risk factors was
examined in several epidemiological studies of elders with Japanese ances-
try. The age-standardized prevalence of dementia (using Diagnostic and
Statistical Manual of Mental Disorders—Third Edition [DSM-III] criteria)
among Japanese-American men aged 71 to 93 living in Hawaii (White et
al., 1996) was 7.6 percent. This rate was higher than Japanese men living in
Japan (4 percent to 6 percent), and similar to prevalence rates in European
populations. The age-standardized prevalence of AD (using NINCDS-
ADRDA criteria) in this Japanese-American population was 4.7 percent.
The authors suggested that environmental or cultural exposures associated
with migration from Japan to Hawaii influenced the development of AD in
these Japanese Americans. Similar results were reported in a study of 1,985
Japanese-American participants in the Kame project in King County, Wash-
ington (Graves et al., 1996). A cross-sectional study of dementia prevalence
using the California Alzheimer’s Disease and Diagnostic Treatment Centers
found that, as compared to whites, Asian Americans had a greater propor-
tion of vascular dementia and lower proportion of AD (Still et al., 1990),
similar to studies of Asians in Asia (to be discussed).

Native Americans appear to have a lower rate of AD than whites, but
equivalent rates of overall cognitive impairment or dementia. Hendrie et al.
(1993) examined 192 Cree, aged 65 and older, living on two reserves in
Manitoba, Canada, and an age-stratified sample of 241 English-speaking
whites living in Winnipeg. Using the Community Screening Interview for
Dementia (CSID) to screen for cognitive impairment, the authors found a
significant difference between the age-adjusted prevalence of AD among the
Cree Indians (0.5 percent) as compared to whites (3.5 percent), despite the
two groups having an equivalent age-adjusted prevalence of dementia (4.2
percent in each population).
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A study of Cherokee Indians living in northeastern Oklahoma
(Rosenberg et al., 1996) used NINCDS-ADRDA criteria to identify 26
people aged 65 and older with AD, and then assessed an equal number of
normal controls. The investigators found that as the genetic degree of Chero-
kee ancestry increased, the frequency of AD decreased. That is, after taking
into account whether the €4 allele of the apolipoprotein E (APOE) gene is
present, elders with more than 50 percent genetic Cherokee ancestry were
less likely to be in the AD group than the control group. Genetic degree of
ancestry for each participant was calculated using genealogical records
provided by the Cherokee Nation Tribal Registration Department. A limi-
tation of this study is its case-control design; however, this study represents
a unique method of examining the relationship of race/ethnicity to disease
because the degree of ethnic ancestry was assessed (albeit not through
formal genetic analysis), as opposed to classifying individuals into racial
groups based on self-report or investigator observation.

South America

The racial, ethnic, cultural, and socioeconomic diversity found within
South America provides an excellent opportunity to evaluate biological and
environmental risk factors for cognitive impairment and Alzheimer’s among
elders; however, more work must be carried out in this area to equal the
epidemiological information available in other regions. A study of dementia
in Chile (Quiroga et al., 1999) found a prevalence of 5.98 percent for elders
65 years and older, with the majority of these cases meeting criteria for AD
(60 percent). Dementia rates in Brazil appear to be equivalent to those
found in Europe and among white Americans, and rates are highest among
illiterates (Nitrini et al., 1995). Rates of dementia and cognitive impairment
in other South American countries appear to be comparable to Europe and
the United States (Mangone and Arizaga, 1999).

Africa

A number of studies lead Osuntokun and his colleagues to state that
“No authentic case of AD has been reported in an indigenous black Afri-
can” (Osuntokun, Ogunniyi, Lekwauwa, and Oyediran, 1991; Osuntokun
etal., 1992). In a door-to-door survey of 1,122 individuals above the age of
40 (32 percent above the age of 65) in Ibadan, Nigeria, these investigators
reported finding no cases of severe dementia. They found that 3.6 percent
of the sample had cognitive impairment, but their functional activities were
intact. The same research group found that in an autopsy series of 198
brains, none were found with AD-like pathological changes. Among elderly
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clinical patients in this area, a high frequency of vascular dementia was
encountered.

Soon after these reports, Hendrie and his colleagues from the Indiana
University School of Medicine and the University of Ibadan, Nigeria began
investigating the epidemiology of dementia among community-dwelling
African Americans living in Indianapolis and Yoruba living in Ibadan. This
study hoped to take advantage of the fact that African Americans are
predominantly of the lineage of West African blacks but reside in quite
different environments than Nigerians, and are therefore likely to have
different exposures to possible environmental risk factors. A total of 2,212
African-American elders and 2,494 Nigerians were assessed (Hendrie et al.,
1995b). Door-to-door screening was performed in each population, but the
exact way in which the American sample was defined as “African Ameri-
can” is unclear. Diagnoses were made under World Health Organization
guidelines, using DSM-II-R and ICD-10 criteria for dementia and NINCDS-
ADRDA criteria for AD. Age-adjusted prevalence rates for dementia (2.29
percent) and AD (1.41 percent) among community-dwelling Yoruba elders
in Ibadan were significantly lower than rates of dementia (8.24 percent)
and AD (6.24 percent) among African Americans. Age-standardized annual
incidence rates of dementia (1.35 percent) and AD (1.15 percent) were
significantly lower in Ibadan than rates of dementia (3.24 percent) and AD
(2.52 percent) among African Americans in Indiana (Hendrie et al., 2001).
Investigators in the Indianapolis-Ibadan study suggested several possible
explanations for reduced rates among Nigerian elders, including differen-
tial mortality (those who would eventually develop AD may die at a younger
age in Nigeria); the relatively younger age structure of the population;
absence of environmental factors that might increase risk of AD; and dis-
parate diagnostic criteria for functional decline. The authors also suggested
that the Nigerians may have a lower rate of amyloid deposition as com-
pared to African Americans; a recent study suggests that this is not the case
among East Africans (Kalaria et al., 1997).

Asia

In general, it has been noted that although the overall rates of dementia
are similar among Asian and European elders, the distribution of subtypes
of dementia are different. Specifically, early studies indicate that Asian
populations appear to have a larger proportion of vascular dementia (VAD),
whereas in most European studies the relative proportion of AD is larger
(Jorm, 1991; Yeo et al., 1996).

The Japanese were initially believed to have substantially lower preva-
lence of AD and higher prevalence of VAD (reviewed in Shadlen, Larson,
and Yukawa, 2000). However, more recent studies have shown decreases
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in prevalence of VAD and increases in AD (Yamada et al., 1999). This
changing pattern of dementia diagnosis could reflect changes in diagnostic
accuracy, a decrease in VAD prevalence due to better control over cardio-
vascular risk factors, or an increase in AD prevalence due to Westernization
of risk factors such as a diet rich in fat and cholesterol.

One interesting study estimated the prevalence of dementia among
Japanese who immigrated to Brazil before World War II. The prevalence of
dementia on the mainland of Japan was previously found to be approxi-
mately 8 percent (Ishii et al., 1999). Diagnosis of dementia was made using
the DSM-1V criteria, and cognitive ability was assessed using the Cognitive
Abilities Screening Instrument. Japanese immigrants were not found to
differ from the mainland Japanese population or native Brazilians in the
overall prevalence of dementia (7.8 percent) or distribution of dementia
types (half of the cases were AD and half were VAD). This study argues
against an effect of environmental factors (at least later in life) on dementia
prevalence or subtype.

Zhang et al. (1990) found that among 5,055 older residents of Shang-
hai, China, the prevalence rate of dementia among those 65 years and
older was 4.6 percent, with 65 percent of these individuals having clinical
diagnosis of AD. Approximately 47 percent of the sample had no formal
education, and another 29 percent had less than 7 years of education.
Participants were screened with a Chinese version of the MMSE using
specific cutoffs by educational level. Those below cutoffs were further
administered Chinese versions of the Fuld Object Memory Test, a Verbal
Fluency Test, and Digit Span and Block Design subtests from the Wechsler
Adult Intelligence Scale-Revised (WAIS-R). The authors found that lack of
education was a significant and independent risk factor for the prevalence
of dementia.

Europe

Rocca et al. (1991) combined data from 23 population-based preva-
lence studies from several European countries (collected by the EURODEM
Prevalence Research Group), all of which used DSM-III or similar criteria
to diagnose dementia and NINCDS-ADRDA criteria for AD. Age-specific
prevalence rates ranged from 0.3 percent in the 60 to 69 age group to 10.8
percent in the 80 to 89 age group. Another study of nondemented residents
of Gothenburg, Sweden between the ages of 85 and 88 revealed an inci-
dence of 36.3 per 1,000 per year for AD (Aevarsson and Skoog, 1997). The
prevalence and incidence of vascular dementia (based on National Institute
of Neurological Disorders and Stroke-Association Internationale pour la
Recherche et ’Enseignement en Neurosciences criteria) among Swedish el-
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ders aged 85 and older appears to exceed that of AD (Aevarsson and Skoog,
1996, 1997; Skoog, Nilsson, Palmertz, Andreasson, and Svanborg, 1993).

The Liverpool Health and Ethnicity Project (McCracken et al., 1997)
reported that the prevalence of dementia among a sample of 418 En-
glish-speaking elders with African, Caribbean, Chinese, Asian, and
Middle Eastern backgrounds was comparable to that found among
whites (2 to 9 percent). However, in this same study, the authors found
that the prevalence of dementia among people who had the same ethnic
backgrounds but were not English speaking was elevated (21 to 27
percent). The authors suggested that these higher rates were due to bias
in the orientation test items. People who did not speak English were less
likely to know their exact birth date, their address, or the name of the
Prime Minister than were English speakers, but they did not differ on
any other test items.

Israel

Treves et al. (1986) reported on a nationwide epidemiologic study of
the incidence of AD among those aged 40 to 60 in Israel. Through examina-
tion of the Israeli National Neurologic Disease Register and clinical records
of hospital patients, the authors found that the age- and sex-adjusted inci-
dence of AD was higher among those who were born in Europe or America
(2.9 per 100,000 population) than those born in Africa or Asia (1.4 per
100,000); however, there were no ethnic differences in survival.

A 5-point rating scale of cognitive and daily functioning and a short
cognitive screening test that did not involve reading or writing were admin-
istered to 1,399 residents of Ashkelon, Israel, who were 75 and older
(Korczyn, Kahana, and Galper, 1991). Half of the participants were born in
Africa or Asia and half were born in Europe or America. Frequency of
dementia increased with age, and rates were higher among those born in
Africa or Asia, among women, and among those who could not read. The
authors suggested that a low level of education was the likeliest explanation
for these ethnic group and gender differences.

The prevalence of AD among the entire population of 823 elders aged
60 and older was also examined in the Arab community of Wadi-Ara in
northeast Israel (Bowirrat, Treves, Friedland, and Korczyn, 1998). The
majority of the participants were illiterate (42 percent of males and 96
percent of females). All participants were examined by an Arabic-speaking
neurologist who used DSM-IV criteria to identify dementia and NINCDS-
ADRDA criteria for AD. In that population, 20.5 percent had a diagnosis
of AD, with the frequency of dementia increasing from 6 percent among
those 70 years and younger to 49 percent among those 80 and older.
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Similar to the Zhang et al. (1990) study, the authors found that illiteracy
was a significant and independent risk factor for AD in this population.

India

The Indo-US Cross-National Dementia Epidemiology project has been
established to compare rates of dementia among elderly residents of a rural
area of northern India to elders living in Monongahela Valley in Pennsylva-
nia (MoVIES project). The group initially reported an overall prevalence
rate of 1.36 percent for all dementias and a prevalence rate of 1.07 percent
for AD (meeting NINCDS-ADRDA criteria) among those aged 65 and
older in a community survey of 5,126 residents of Ballabgarh, India
(Chandra et al., 1998). A recent report (Chandra et al., 2001) found that
AD incidence rates were among the lowest ever reported: 3.24 per 1,000
person-years for those aged 65 and older and 1.74 for those aged 55 and
older. These rates were significantly lower than those among elders in the
Monongahela Valley. As with the Indianapolis/Ibadan study, the authors
suggested the possibility that lower life expectancy, short survival with AD,
or short follow-up duration could help to explain low incidence rates.
Notably, the group found that literacy level was not related to prevalence
or incidence of dementia.

Autopsy Confirmation of AD Pathology

Neuropathological confirmation of the presence and severity of AD
pathology among patients diagnosed with AD is the only way to confirm
ethnic discrepancies in AD prevalence and incidence. However, African
Americans and other ethnic minorities are less likely to consent to autopsy
(Amaducci, Baldereschi, Doody, Chandra, and Gaines, 1997; Bonner,
Darkwa, and Gorelick, 2000; Fillenbaum et al., 1996; Ganguli et al., 1991;
Harrell, Callaway, and Powers, 1993). Therefore, there are few published
studies comparing the rates of neuropathologically defined AD among dif-
ferent ethnic groups in the United States; most published neuropathological
studies of AD have examined whites almost exclusively. The few studies
with ethnically diverse samples have found, among those autopsied, no
racial differences in frequency of AD pathology (de la Monte, Hutchins,
and Moore, 1989), or that AD lesions are more prevalent among whites
than among blacks (Miller, Hicks, D’Amato, and Landis, 1984). Small
sample size is a problem for each of these studies, and because there is a
much lower rate of consent for autopsy among African Americans, there
may be a selection bias.

One study avoided selection bias by performing a survey of all autop-
sies on individuals ages 40 to 70 in the Maryland Chief Medical Examiner’s
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office for an 8-year time period (Sandberg, Stewart, Smialek, and Troncoso,
2001). All died of “nonnatural” causes, mostly accidents and homicides.
The researchers assessed the prevalence of senile plaques (SPs) and neu-
rofibrillary tangles (NFTs) in three brain areas: the hippocampus, entorhinal
cortex, and inferior temporal cortex. In their sample of 138 individuals, 42
percent were African American and 61 percent were younger than age 65.
NFTs were most common after age 54 and were found mostly in the hip-
pocampus and entorhinal cortex. SPs were less frequent overall, but were
found mostly in people 75 years and older in the entorhinal cortex and
inferior temporal cortex. Prevalence of neuritic plaques was consistently
lower in African Americans than whites. Although the authors confirmed
that prevalence of mixed SPs and NFTs was strongly correlated with age,
there was no evidence that these pathological changes had any differences
in frequency by race.

Imaging Evidence

Brain imaging studies, using both structural and functional methods,
might provide an alternative line of evidence concerning AD pathology that
could back up the epidemiological findings of ethnic discrepancies in AD.
However, there are few studies of structural or functional brain imaging
using diverse groups of elders. Studies of African-American elders with
clinical diagnoses of AD have shown that magnetic resonance imaging
(MRI)-determined measurements of hippocampal volume (Sencakova et al.,
2001) and qualitative computerized tomography and MRI findings
(Charletta, Gorelick, Dollear, Freels, and Harris, 1995) were similar to
those reported in other imaging studies of primarily white patients. One
study using MRI and Single Photon Emission Computed Tomography
showed no major ethnic differences in degree of white-matter
hyperintensities, ventricle-to-brain ratio, and uptake among 3,301
nondemented community-dwelling elders without a history of stroke or
transient ischemic attack (Longstreth et al., 2000). Other research has found
a higher prevalence of white-matter lesions among nondemented African-
Americans elders, a predictable finding given that cardiovascular risk fac-
tors (e.g., hypertension, diabetes) are more common among African Ameri-
cans (Lesser et al., 1996; Liao et al., 1997).

Summary

Within the United States, most studies found higher rates of dementia
and AD among African Americans and Hispanics as compared to non-
Hispanic whites; however, these findings have not yet been confirmed by
autopsy or imaging studies. Native Americans appeared to have lower rates
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of dementia as compared to whites. The Indianapolis-Ibadan study showed
that Nigerians had lower rates of AD as compared to African Americans;
prevalence rates in Nigeria appeared to be significantly lower than those for
whites and Hispanics in the United States as well. Studies of Japanese
Americans indicated that they have lower rates of AD than American and
European whites, higher than Japanese living in Japan. The prevalence of
dementia and AD were also lower in China than in the United States and
Europe. Within Israel, risk for dementia and AD appeared to be higher
among those of African or Asian background than among those of Ameri-
can or European background. The prevalence of AD in rural India ap-
peared to be very low, and comparable with the rates of dementia found in
Ibadan, Nigeria. The Nigerian data cast doubt on the theory that there is
something inherent in African ancestry that connotes higher risk of AD.
Rates of AD among African-American, Caribbean Hispanic, and non-His-
panic white participants in the New York City study (Gurland et al., 1998;
Tang et al., 2001) appear to be higher than other studies.

There are several possible explanations for these observed differences
in rates of dementia across ethnic groups; we will discuss some of these
factors in the following sections. These include statistical limitations, dis-
crepancies in cognitive test performance, differential genetic factors, differ-
ences in prevalence of nongenetic medical risk factors, and differences in
the social meaning and reaction to cognitive decline. Certainly, differential
exposure to environmental risk factors may also help to explain ethnic
group differences in frequency of AD; however, little work has been pub-
lished addressing ethnic differences in these exposures.

STATISTICAL LIMITATIONS

A major problem in the studies reviewed here is that the concepts of
ethnicity, race, and culture are often blurred, which can result in inconsis-
tent and scientifically meaningless classification of people into groups
(Lewontin, Rose, and Kamin, 1984; Wilkinson and King, 1987; Zuckerman,
1990). Because racial classifications are socially determined, changing over
time and between geographical locations, different studies of “Hispanics”
may yield incomparable findings because of the different populations gath-
ered under that label. Although cross-national studies may offer powerful
analyses of environmental and biological risk factors for cognitive impair-
ment, it is important to remember that the meta-grouping of nationality is
simply a proxy for the actual variables of interest, such as genetic makeup,
cultural experience, or environmental exposure, and the conclusions that
can be drawn from studies that do not measure these underlying factors are
regrettably limited.
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A number of basic socioeconomic variables are known to influence
measures of cognitive and functional ability and to be associated with the
risk of AD. Studies comparing ethnic groups within the United States, as
well as comparing groups residing in different countries, face a challenge in
proving that different rates of AD are due to racial or ethnic background
and not simply a function of the vast disparities in socioeconomic factors
that are almost always found between such groups.

The most common research strategy has been to attempt to correct for
differences in socioeconomic status (SES) by using matching procedures,
covariance, or other methods of statistical control. Several of the studies
reviewed in the previous sections found that after correcting for years of
education, there were “persisting” ethnic group differences in prevalence or
incidence of AD. However, these methods depend on the assumption that
there is no significant error in the measurement of SES indicators. This
assumption is questionable in the extreme; large measurement error of SES
variables such as educational attainment, occupation, and income is com-
mon because of their high vulnerability to differential unresponse,
underreporting, and volatility over time (Elo, Preston, Rosenwaike, Hill,
and Cheney, 1996). To conclude that biological or genetic factors drive
differences in risk of AD between ethnic or cultural groups, researchers
must deal with this problem of residual confounding.

Kaufman and colleagues have provided an excellent analysis of issues
surrounding residual confounds in health outcome research (Kaufman and
Cooper, 1995; Kaufman, Cooper, and McGee, 1997) that can also be
directly applied to research on AD among ethnic and cultural groups.
Sources of residual confounding include errors in categorization of the SES
variable. Statistics such as income or education are often dichotomized,
which introduces an assumption that individuals from each ethnic group
within each category have equivalent social positions, or an equal distribu-
tion above and below the cutpoints. For example, if educational level is cut
at 9 years, residual confounding will occur if the mean for African Ameri-
cans below the cutpoint is 6 years and the mean for whites below the
cutpoint is 8 years.

The use of aggregated SES measures can also inflate group effects; one
simulation demonstrated that when SES was estimated for each ethnicity by
using average income for that group, the effect of race as a predictor of
outcome was inflated 38 percent as compared to a model where SES was
estimated using individual values (Geronimus, Bound, and Neidert, 1996).

The final and most salient cause of residual confounding is incommen-
surability of SES variables. We use SES variables to “stand in” for unmea-
sured aspects of the cultural and social experience of ethnically diverse
individuals. However, if the relationship between these unmeasured aspects
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and the SES variable differs systematically between ethnic or cultural groups,
the variable is not commensurate. One example is years of education, in
which the difference in payoff for any given level of educational attainment
is vastly different between ethnic groups. In other words, matching on
quantity of formal education does not necessarily mean that the quality of
education received by each ethnic group is comparable, nor does it mean
that the occupational or economic opportunities associated with that edu-
cation are the same (Baker, Johnson, Velli, and Wiley, 1996; Loewenstein,
Arguelles, Arguelles, and Linn-Fuentes, 1994).

Not only does the educational system of the United States differ from
that of many other countries, but the quality of education within the United
States is also variable. African Americans educated in the South before the
Supreme Court’s 1954 Brown v. Board of Education decision attended
segregated schools, which were more poorly funded than white Southern
schools and most integrated Northern schools (Anderson, 1988). Several
researchers have demonstrated that school characteristics such as pupil
expenditures, teacher quality, pupil-to-teacher ratios, presence of special
facilities such as science laboratories, length of school year, and peer char-
acteristics accounted for much of the difference in achievement and other
outcomes (e.g., wage earnings) between African Americans and whites
(Hanushek, 1989; Hedges, Laine, and Greenwald, 1994; Margo, 19835;
O’Neill, 1990; Smith, 1984; Smith and Welch, 1977; Welch, 1966, 1973).
African-American children were often employed or used as labor during the
harvest, which reduced attendance during the year. This gap in “days at-
tended” also contributes to differences in quality of education and literacy
levels per “year” in school (Margo, 1990).

Despite this evidence that the number of years of education is an incon-
sistent estimate of educational experience when compared across ethnic
groups, educational attainment remains the variable most commonly used
by AD researchers to correct for differences in SES. The alternatives of
income variables and occupational level are vulnerable to problems of in-
commensurability as well. Income level does not reflect standard value; that
is, income is not equivalent to wealth because a certain level of income does
not translate into the same resources, such as higher quality housing and
health insurance, in minority communities.

Because of any one of these statistical factors, in a sufficiently large
study race effects will always persist after adjustment, even if there is no
true difference between groups. The problem is that effects that are actually
from covariant factors are instead being attributed to race. When the con-
cept of race is deconstructed into more meaningful variables (Kaufman and
Cooper, 2001; Manly and Jacobs, 2001), the underlying reasons for racial
or ethnic differences in rates of AD may be determined more definitively.
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COGNITIVE TEST PERFORMANCE
Ethnic Differences and Cognitive Testing

The most commonly accepted research criteria for probable or possible
AD (McKhann et al., 1984) require the diagnosis to be confirmed by neurop-
sychological tests demonstrating impairments of performance in memory and
two other cognitive domains. However, few cognitive ability measures have
been properly validated for use among ethnic minorities in the United States.
Lack of such validation may account for the fact that, based on neuropsycho-
logical test performance, ethnic minorities are judged to be cognitively im-
paired more often than non-Hispanic whites. This section will review studies
within and outside the United States that have compared the cognitive test
performance of different ethnic groups, and describe constructs that might
allow for more sophisticated investigations of ethnic differences in the future.

Use of the standard cutoff of 23 on the MMSE leads to overdiagnosis
of dementia among African Americans, even after controlling for years of
education (Bohnstedt, Fox, and Kohatsu, 1994). Racial, ethnic, and cul-
tural differences have been found on MMSE performance and other screen-
ing measures before (Mast, Fitzgerald, Steinberg, MacNeill, and Lichten-
berg, 2001; Unverzagt et al., 1996) and after adjusting for education
(Escobar et al., 1986; Fillenbaum, Heyman, Williams, Prosnitz, and
Burchett, 1990; Fillenbaum, Hughes, Heyman, George, and Blazer, 1988;
Kuller et al., 1998; Salmon et al., 1989; Teresi, Albert, Holmes, and
Mayeux, 1999; Welsh et al., 1995).

Difficulties in interpreting cognitive scores among ethnic minority el-
ders are not limited to brief screening instruments; several studies have
indicated that ethnic or cultural factors have a substantial effect on neuro-
psychological batteries (Adams, Boake, and Crain, 1982; Overall and Levin,
1978). Even when ethnic groups are matched on socioeconomic variables,
discrepancies in neuropsychological test performance have remained (Jacobs
et al., 1997; Kaufman, McLean, and Reynolds, 1988; Manly et al., 1998b;
Reynolds, Chastain, Kaufman, and McLean, 1987). Roberts and Hamsher
(1984) found that neurologically intact whites obtained significantly higher
scores on a measure of visual naming ability than did neurologically intact
African Americans, even after correcting for education level. Several other
studies also reported ethnic differences in performance on tests of visual
confrontation naming (Carlson, Brandt, Carson, and Kawas, 1998b;
Lichtenberg, Ross, and Christensen, 1994; Ross, Lichtenberg, and Chris-
tensen, 1995; Welsh et al., 1995).

Ethnicity-related differences have been reported on measures of non-
verbal abilities as well (Bernard, 1989; Brown et al., 1991; Campbell et al.,
1996; Heverly, Ixaac, and Hynd, 1986; Miller, Bing, Selnes, Wesch, and
Becker, 1993). Jacobs et al. (1997) found that Spanish-speaking elders
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scored significantly lower than age- and education-matched English-speak-
ing elders on a measure of nonverbal abstraction (i.e., the Identities and
Oddities subtest from the Mattis Dementia Rating Scale); multiple-choice
matching and recognition formats of the Benton Visual Retention Test; and
measures of category fluency and comprehension. In another study, healthy
Spanish-speaking Mexicans and Mexican Americans who lived near a U.S.-
Mexico border (n = 200) were compared with residents of Madrid, Spain (n
= 218). After accounting for education, borderland residents obtained sig-
nificantly lower scores on measures of recognition discriminability for sto-
ries and figures, learned fewer details from a story over five trials, and made
more perseverative responses on the Wisconsin Card Sorting Task (Artiola
i Fortuny, Heaton, and Hermosillo, 1998). There were some interactions
between years of education and place of birth, suggesting that among those
with high levels of education, borderland and Spanish participants per-
formed similarly on several measures.

Unverzagt et al. (1996) gave the CERAD neuropsychological test bat-
tery to 83 normal, nondemented African-American elders who volunteered
from the local community. Their study found significant effects of years of
education on several test scores. Its African-American sample was older and
less well educated, and scored significantly lower on every measure than a
previously collected sample of primarily white elders (Morris et al., 1989).
This study also found that well-established cutoffs for dementia (i.e., MMSE
below 24 and standard CERAD cutoffs) (Welsh, Butters, Hughes, Mohs,
and Heyman, 1992) would misclassify a large percentage of these normal
African Americans as demented.

In another study using the CERAD, the performance of elderly African-
American and white representative community residents in North Carolina
was compared with that of African Americans in Indianapolis and with
whites in the Monongahela Valley, Pennsylvania (Fillenbaum, Heyman,
Huber, Ganguli, and Unverzagt, 2001). Although on average African Ameri-
cans performed more poorly than whites after controlling for demographic
characteristics, no significant racial differences were found in the North
Carolina sample. Both African-American and white participants in North
Carolina performed more poorly than their racial counterparts in the other
two studies.

A study in rural Virginia (Marcopulos, McLain, and Giuliano, 1997)
compared neuropsychological test performance between 69 African-Ameri-
can and 64 non-Hispanic white nondemented, community-dwelling elders,
all of whom had less than 10 years of formal education. Although educa-
tion accounted for a significant amount of variance in nearly every measure
that was administered, race was an independent predictor of performance
on WAIS-R Vocabulary and Block Design subtests, as well as Wechsler
Memory Scale-Revised (WMS-R) Logical Memory Delay.
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Manly et al. (1998a) found that after matching neurologically normal
African-American and white groups on age and years of education, there
were significant ethnic group differences on measures of figure memory,
verbal abstraction, category fluency, and visuospatial skill. These discrep-
ancies in test performance of education-matched African Americans and
whites could not be accounted for by occupational attainment or history of
medical conditions such as hypertension and diabetes.

In contrast, a number of studies have failed to find discrepancies in test
performance among racial, ethnic, or cultural groups after participants
were matched on years of education (Ford, Haley, Thrower, West, and
Harrell, 1996; Marcopulos et al., 1997), after statistically adjusting for
education (Loewenstein, Ardila, Rosselli, and Hayden, 1992; Marcopulos
et al., 1997; Mungas, Marshall, Weldon, Haan, and Reed, 1996), or after
cutscores were adjusted for those with low education (Murden, McRae,
Kaner, and Bucknam, 1991). However, the statistical power to detect a
significant difference in some of these studies was severely limited by their
small sample sizes of nonwhite participants. For example, there were no
significant ethnic differences among a small number of African Americans
(n = 11) and whites (n = 32) with AD on measures of naming, picture
vocabulary, verbal abstraction, verbal list learning, and pragmatic language
use after controlling for MMSE score and years of education (Ripich, Car-
penter, and Ziol, 1997). Another study found that among 18 black and 114
white participants who met NINCDS-ADRDA criteria for AD, there were
no significant differences by race on decline in MMSE score over an average
2.5-year period, whereas left-handedness, more years of education, and
family history of dementia were associated with more rapid decline
(Rasmusson, Carson, Brookmeyer, Kawas, and Brandt, 1996).

A meta-analysis of studies published between 1973 and 1994, which
conducted cross-cultural comparisons of cognitive test scores, revealed that
cross-cultural differences were, as expected, greater in cross-national com-
parisons than intranational cross-ethnic comparisons. Cross-cultural differ-
ences in test performance increased with age and were most pronounced
when the discrepancies in affluence between the groups were greatest. Dif-
ferences in performance were also larger on tests developed in the West as
compared to tests developed in non-Western areas. Differences were present
across many cognitive domains, and were not limited to tasks that pur-
ported to assess abstract abilities (van de Vijver, 1997).

Taken together, most previous studies of ethnic group differences in
performance on the MMSE and neuropsychological tests have shown that
discrepancies between scores of different ethnic groups persist, despite
equating groups on other demographics such as age, education, gender,
and socioeconomic background. These discrepancies cause attenuated
specificity of verbal and nonverbal neuropsychological tests, such that
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cognitively normal ethnic minorities are more likely to be misdiagnosed as
impaired as compared to whites (Ford-Booker et al., 1993; Klusman,
Moulton, Hornbostle, Picano, and Beattie, 1991; Manly et al., 1998b;
Stern et al., 1992; Welsh et al., 1995). These findings indicate that not all
tasks are functionally equivalent (Helms, 1992; Ratcliff et al., 1998).
Although establishing test norms for each ethnic group may help with
misdiagnosis (Miller, Heaton, Kirson, and Grant, 1997), there is variabil-
ity of educational and cultural experiences within ethnicity that may de-
crease the accuracy of these norms. In the following sections, we will
review research that has focused on the effects of within-group factors on
cognitive test performance.

Years of Education/Quality of Education/Literacy

Extreme differences in educational level are often found between ethnic
minorities and whites or between residents of developed and undeveloped
countries. Illiteracy rates in the United States are highest among people
aged 65 and over, but are especially elevated among ethnic minority elders
(Kirsch, Jungeblut, Jenkins, and Kolstad, 1993). Cross-cultural researchers
are therefore challenged to find measures that are sensitive to cognitive
impairment across these broad educational backgrounds (Ratcliff et al.,
1998). Although it is common for investigators to use covariance, matching
procedures, or education-corrected norms in order to “equate” ethnic
groups on years of education before interpreting neuropsychological test
performance, as discussed earlier, these techniques ignore ethnic discrepan-
cies in quality of education. Therefore, disparate school experiences could
explain why many ethnic minorities obtain lower scores on cognitive mea-
sures even after controlling for years of education.

Presence of poor literacy skills among elders is a particularly relevant
issue for neuropsychologists attempting to accurately detect dementia using
cognitive measures. Reading level, as measured by a bilingual measure of
reading comprehension, was found to be more related to MMSE score than
were years of education, age, or ethnicity (Weiss, Reed, Kligman, and
Abyad, 1995). These results suggest that interpretation of cognitive test
performance is more dependent on knowledge of literacy or reading skills
than years of education. Nevertheless, only a few studies have been con-
ducted to identify ways to accurately assess literacy and reading level among
elders that differ ethnically (Baker et al., 1996; Boekamp, Strauss, and
Adams, 1995) and linguistically (Del Ser, Gonzalez-Montalvo, Martinez-
Espinosa, Delgado-Villapalos, and Bermejo, 1997).

Our group recently reported a study that sought to determine if discrep-
ancies in quality of education could explain differences in cognitive test
scores between African-American and white elders matched on years of edu-
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cation. A comprehensive neuropsychological battery was administered to a
sample of nondemented African-American and non-Hispanic white partici-
pants in an epidemiological study of normal aging and dementia in the North-
ern Manhattan community. The Reading Recognition subtest from the Wide
Range Achievement Test-Version 3 (WRAT-3) was used as an estimate of
quality of education. African-American elders obtained significantly lower
scores than whites on measures of word list learning and memory, figure
memory, abstract reasoning, fluency, and visuospatial skill even though the
groups were matched on years of education. However, after adjusting the
scores for WRAT-3 reading score, the overall effect of race was greatly
reduced and racial differences on all tests (except category fluency and a
drawing measure) became nonsignificant. Reading score also attenuated the
effect of race after accounting for an estimate of test-wiseness, or familiarity
with the testing situation. This finding suggests that years of education is an
inadequate measure of the educational experience among multicultural el-
ders, and that adjusting for quality of education may improve the specificity
of certain neuropsychological measures across racial groups.

Despite the clear improvement in specificity that is provided by adjust-
ing cognitive test scores for differences in educational experience across
ethnic groups, some researchers caution against controlling for educational
variables in studies of dementia because low education may itself be a risk
factor for disease. The logic behind this argument will be discussed in the
section on the nongenetic risk factor of cognitive reserve.

Acculturation

Most previous research on ethnicity has classified participants on the
basis of physical appearance or self-identified racial/ethnic classification,
rather than measuring the cultural variables that accompany ethnic group
membership. However, as suggested by Helms (1992), specification of ex-
periential, attitudinal, or behavioral variables that distinguish those belong-
ing to different ethnic groups, and that also vary among individuals within
an ethnic group, may allow investigators to understand better the underly-
ing reasons for the relationship between ethnic background and cognitive
test performance.

Level of acculturation is one way in which social scientists have
operationalized within-group cultural variability. Acculturation is defined
as the level at which an individual participates in the values, language, and
practices of his or her own ethnic community versus those of the dominant
culture (Landrine and Klonoff, 1996; Padilla, 1980). Previous studies have
identified ideologies, beliefs, expectations, and attitudes as important com-
ponents of acculturation, as well as cognitive and behavioral characteristics
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such as language and customs (Berry, 1976; Moyerman and Forman, 1992;
Negy and Woods, 1992; Padilla, 1980).

Few studies have examined the relationship of cognitive test perfor-
mance to within-group ethnic or cultural factors independent of those asso-
ciated with SES. Arnold and colleagues (Arnold, Montgomery, Castenada,
and Longoria, 1994) found a relationship between Hispanic acculturation
and performance on selected tests of the Halstead-Reitan Battery among
college students. Artiola i Fortuny et al. reported that among Mexican and
Mexican-American residents of a U.S.-border region, percentage of life in
which individuals lived in the United States was significantly and negatively
related to number of words generated on a Spanish oral fluency measure,
especially among those with fewer than 8 years of education. In addition,
those who spent a larger percentage of their life in the United States made
more perseverative errors on the Wisconsin Card Sorting Test, and bilin-
gualism accounted for a significant amount of variance in performance on
a Spanish Verbal Learning Test (Artiola i Fortuny et al., 1998).

Three studies have explored the relationship of African-American accul-
turation (as measured by the African American Acculturation Scale) (Landrine
and Klonoff, 1994, 1995) to cognitive test performance. Manly et al. (1998¢)
found that among neurologically intact African Americans between the ages
of 20 and 65, those who were less acculturated (more traditional) obtained
lower scores on measures of general information and naming than more
acculturated African Americans. Among elderly residents of Northern Man-
hattan (Manly et al., 1998b), acculturation accounted for a significant amount
of variance in several neuropsychological measures assessing verbal and non-
verbal abilities after accounting for age, education, and gender. Among eld-
erly African Americans living in Jacksonville, Florida, acculturation accounted
for a significant amount of variance in Verbal IQ (as measured by the
Wechsler Adult Intelligence Scale), Boston Naming Test, and delayed recall
of stories from the WMS-R (Lucas, 1998).

Taken together, investigations of acculturation level suggest that there are
cultural differences within elders of the same ethnicity that relate to neuropsy-
chological measures of verbal and nonverbal skills, and that accounting for
acculturation may improve the accuracy of certain neuropsychological tests.
Although previous research has focused on ethnic minority elders in the United
States, it is likely that within-group cultural differences are also significant
factors in the test performance of American elders who identify themselves as
white or Caucasian, as well as ethnic groups outside the United States.

Racial Socialization

Level of comfort and confidence during the testing session may also vary
among ethnic groups. The concept of stereotype threat has been described as
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a factor that may attenuate the performance of racial minorities on cognitive
tests. Stereotype threat describes the effect of attention diverting from the
task at hand to the concern that one’s performance will confirm a negative
stereotype about one’s group. Steele and colleagues (Steele, 1997; Steele and
Aronson, 1995) demonstrated that when a test consisting of difficult verbal
GRE exam items was described as measuring intellectual ability, black under-
graduates at Stanford University performed worse than SAT score-matched
whites. However, when the same test was described as a “laboratory prob-
lem-solving task” or a “challenging test” that was unrelated to intellectual
ability, scores of African Americans matched those of white students. Re-
searchers have also shown that when gender differences in math ability were
invoked, stereotype threat undermined performance of women on math tests
(Spencer, Steele, and Quinn, 1999) and among white males (when compari-
sons to Asians were invoked) (Aronson et al., 1999). The role of stereotype
threat in neuropsychological test performance of African Americans and
Hispanics has not been investigated to date. In addition, it is likely that the
salience of negative stereotypes differs among racial minorities, and there-
fore, stereotype threat will likely affect some test takers more than others.
Investigation of the experiential, social, and cultural variables that affect
vulnerability to stereotype threat should be examined.

Linguistic Issues

Translation of English-Language Tests

Clinicians and researchers sometimes erroneously assume that instru-
ments are equivalent across populations as long as the test is administered in
the native language of the individual. However, literal translation may not
produce items with comparable word frequency and/or salience in each cul-
ture, resulting in different difficulty levels (Sano et al., 1997; Teng, 1996). In
addition, idiosyncrasies of different languages may introduce problems in
equating certain tests. For example, when asked to name as many animals as
possible in a minute, Hispanics produce fewer exemplars than do Vietnam-
ese. This discrepancy can be explained by the fact that most animal names in
Spanish are multisyllabic, while most animal names in Vietnamese are mono-
syllabic (Kempler, Teng, Dick, Taussig, and Davis, 1998).

Translators of cognitive measures must use extreme caution and proper
methods to adapt measures into another language. Artiola i Fortuny and
Mullaney (1997) describe several examples of Spanish versions of tests that
include syntactic, lexical, and spelling errors. These authors also suggest
that investigators consult only those who possess native fluency and in-
depth knowledge of the culture before attempting to translate a measure.
The accuracy of translated and adapted instruments should be checked
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following established guidelines (Ardila, Rosselli, and Puente, 1994; Artiola
i Fortuny and Mullaney, 1997; Brislin, 1970, 1980; Dick, Teng, Kempler,
Davis, and Taussig, 2002; Fuld, Muramoto, Blau, Westbrook, and
Katzman, 1988; Hall et al., 1996; LaCalle, 1987; Mungas, 1996; Ponton et
al., 1996; Ritchie and Hallerman, 1989; Salmon, Jin, Zhang, Grant, and
Yu, 1995; Teng et al., 1994; van de Vijver and Hambleton, 1996). Re-
searchers and clinicians must also develop standards to determine in which
language bilinguals should be assessed (Ponton et al., 1996).

Translation of measures is not simply a linguistic issue; measures must
be culturally equivalent as well. That is, it must be determined whether the
use of a particular test format to assess the cognitive skill of interest is
equally valid within every culture in which the test will be administered
(Teng, 1996; Teng et al., 1994).

Norms

Investigators must be aware that the published norms for tests admin-
istered in English are not necessarily valid when the tests are administered
in another language. Furthermore, they should not assume that test norms
can be applied to distinct populations simply because they share a language.
For example, there is evidence that several instruments developed in Span-
ish-speaking countries may not be functionally or linguistically equivalent
when used among Spanish speakers in the United States (Artiola i Fortuny
et al., 1998). Similarly, tests and norms developed among a particular
group of immigrants to the United States (e.g., Cuban Americans) may not
be valid among other groups in the United States who share a language
(e.g., Dominicans or Puerto Ricans) (Loewenstein et al., 1994).

Use of Interpreters

Misinterpretation is a serious threat to the reliability and validity of
testing. Family members are often used as translators, but are not likely to
be objective. Even translators who are reasonably fluent in both languages
may not be familiar with many of the terms used in neuropsychological
testing (Ardila et al., 1994; LaCalle, 1987). Increasing the linguistic diver-
sity of testers and improving the availability of objective translators are
thus worthwhile goals for investigators; when this is not feasible, the possi-
bility of misinterpretation must be considered when interpreting results.

Development of Cross-Cultural Cognitive Tests

A number of measures have been adapted for use in different cultures
and for multiple languages, and proven to be useful in distinguishing de-
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mented and nondemented elders in cross-cultural studies. The multiple
sources of difficulty in linguistic and cultural test adaptation will often
make it preferable to use a preexisting measure that has been validated;
unfortunately, much work remains to be done in this area.

Fuld et al. (1988) compared a small number of [Japanese and white
American] elders on the Fuld Object-Memory Test, a measure of memory
for common objects. The Japanese and American groups were of similar
educational and occupational attainment and were diagnosed as
nondemented based on mental status exams. There were no differences in
total recall between the two groups among elders aged 70 to 79. However,
the 80- to 89-year-old Japanese group obtained slightly but significantly
higher scores than both Americans (of all ages) and Japanese aged 70 to 79.
The authors suggested that the manner in which participants were selected
in Japan and the United States might have contributed to these findings;
however, the results indicated that, for at least some groups, the Fuld
Object Memory Test measured comparable cognitive functions in both
cultures.

The Cognitive Abilities Screening Instrument (CASI) (Teng, 1996; Teng
et al., 1994) was described as a family of similar tests designed for easy
adaptability for cross-cultural research. The CASI has been adapted for use
among elderly speakers of English, Japanese, Chinese, Vietnamese, and
Spanish residing within a number of cultural and socioeconomic environ-
ments. The majority of the items were taken from the MMSE and the
Hasegawa Dementia Screening Scale, and the measure has been shown to
have acceptable sensitivity and specificity as a dementia screening instru-
ment.

The Cross-Cultural Neuropsychological Battery (Dick et al., 2002) in-
cludes the CASI and 10 neuropsychological tests assessing memory for
common objects, language, visuospatial skill, attention, reasoning, and psy-
chomotor speed. Norms for the battery have been generated using 336
normal elders who identify as African American, white, Chinese, Hispanic,
or Vietnamese. The authors found that years of education and ethnicity
accounted for a significant amount of variance in performance on every
measure except the learning, delayed recall, and recognition on the Com-
mon Objects Memory Test. These measures may be suitable for direct
comparison between cultures, while for the rest of the battery, the use of
norms may allow groups to be compared. However, further research is
needed to determine the sensitivity and specificity of the Cross-Cultural
Neuropsychological Battery to detect subtle cognitive impairment and early
AD among ethnically diverse elders.

Salmon et al. (1995) reported the successful translation and adaptation
of several neuropsychological measures (including the Fuld Object Memory
Test, Boston Naming Tests, Category Fluency Tests, Wechsler Adult Intel-
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ligence Scale Vocabulary, Digit Span, and Digit Symbol subtests, Wechsler
Intelligence Scale for Children-Revised Block Design subtest, Clock Draw-
ing Tests, and Trail Making Test) for detection of dementia among Chinese
elders participating in the Shanghai Dementia Survey. However, some items,
especially tasks that required elders to draw, were influenced by both edu-
cational and cultural factors. Another cognitive screening instrument (the
CSID) was developed and validated in a study comparing Cree Indians in
Manitoba to European Manitobans (Hall et al., 1996), and was applied to
a sample of African Americans in Indiana and Yorubans in Ibadan, Nigeria.
Although there were significant ethnic group differences in individual items
of the instrument and total score, these differences resolved after account-
ing for years of education. Ritchie and Hallerman (1989) found that among
78 elderly Israelis of diverse ethnic background (i.e., Russian, Moroccan,
Polish, Argentine, and Iraqi), raw scores from the Iowa Screening Battery
had acceptable sensitivity and specificity (82.2 percent and 80.6 percent,
respectively) measured against the diagnosis of dementia based on a
neurologist’s and neuropsychologist’s clinical examination.

Sano et al. (1997) used established translation and adaptation methods
to test the validity of a number of global severity measures among 94
Spanish speakers and 306 English speakers. The MMSE, Clinical Dementia
Rating Scale, Global Deterioration Scale, and Functional Assessment Stag-
ing proved able to discriminate participants with AD from controls and
were all equally sensitive to disease severity. Mungas and colleagues also
report the successful development of a neuropsychological test battery for
English and Spanish speakers (Gonzalez, Mungas, Reed, Marshall, and
Haan, 2001; Mungas, 1996; Mungas et al., 1996; Mungas, Reed, Marshall,
and Gonzalez, 2000).

Although these findings are encouraging, more work is needed to be
certain that the proposed cross-cultural measures are truly free of bias;
many of these studies had a relatively limited number of subjects in each
ethnic group studied, so it remains possible that the researchers were simply
unable to detect the cultural biases that existed in their measures.

GENETICS

The APOE &4 Story

Differences in genetic background could contribute to the disparate
rates of dementia and AD among ethnic groups. Because of the identifica-
tion of the APOE &4 allele as a major risk factor for the development of AD
(reviewed in Farrer et al., 1997; Kamboh, 1995; Roses, 1996), and an
apparent protective effect of the €2 allele among whites, several investiga-
tions (Corder et al., 1995) have focused on the role of APOE polymor-

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

ic Differences in Health in Late Life

118 JENNIFER J. MANLY AND RICHARD MAYEUX

phisms in the development of AD among other ethnic groups. Racial
(Gerdes, Klausen, Sihm, and Faergeman, 1992; Kamboh, Sepehrnia, and
Ferrell, 1989) and geographic (Lucotte, Loirat, and Hazout, 1997; Zekraoui
et al.,, 1997) differences in the frequency of the APOE €4 allele create
opportunities to investigate the independent effects of genetics and environ-
ment on development of AD. It has also been suggested that racial differ-
ences affect the linkage between the €4 allele and the density of SPs and
number of NFTs found in the brain (Itoh and Yamada, 1996). Investiga-
tions of the risk associated with the APOE €4 allele in different ethnic or
cultural groups are currently taking place throughout the world.

Studies in the United States

A series of case-control studies (Maestre et al., 1995; Mayeux et al.,
1993; Tang et al., 1996) comparing ethnic groups in the Washington
Heights-Inwood Columbia Aging Project’s (WHICAP’s) community-based
random sample found different degrees of association between AD risk and
presence of the APOE €4 allele. Among African Americans the association
of the APOE €4 allele to AD was weak or absent, but it was significant
among white study participants. The €4-associated risk among Hispanics in
this project was intermediate to that of African Americans and whites.

The relationship between APOE genotype and ethnicity was investi-
gated among elders with late-onset AD in Florida (Duara, Barker, Lopez-
Alberola, and Loewenstein, 1996). Participants were classified into four
ethnic groups: Ashkenazi Jewish (n = 100), Hispanic (n = 46), non-Hispanic
white (n = 30), and African American (n = 19). Diagnosis of probable or
possible AD was made using NINCDS-ADRDA criteria. The investigators
found that age of onset was later in Ashkenazi Jewish elders than among
African-American, Hispanic, and non-Hispanic non-Jewish whites. The €4
allele frequency was 29 percent for the entire sample, which is significantly
different from the 13.7 percent frequency reported among normal subjects
aged 45 and over. These investigators found no ethnic differences in fre-
quency of the €4 allele (Ashkenazi Jewish = 30 percent; African American =
29 percent; Hispanic = 28 percent; and non-Hispanic non-Jewish white =
33 percent) or the €2 allele. A later case-control study by the same group
found that although the €4 allele is a risk factor for AD among white non-
Hispanics (392 AD patients, 202 normal subjects) and white Hispanics
(188 AD patients, 84 normal controls) (Harwood et al., 1999), other risk
factors such as low education and hypertension appear to be important
only for white non-Hispanics.

A meta-analysis (Farrer et al., 1997) of raw data provided by 40 re-
search teams, comprising 5,930 elders with AD and 8,607 normal controls,
examined the association between APOE genotype and AD within four
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ethnic groups (whites, African Americans, Hispanics, and Japanese). Al-
though there was an elevated frequency of APOE €4 allele among elders
with AD from every ethnic group, the €4 allele’s association with AD among
whites was weaker than that of Japanese, but stronger than that of African
Americans. The investigators found that among Hispanics, the €3/e4 geno-
type was associated with a significant risk for AD, but the €4/e4 genotype
did not confer an increased risk, which they attributed to the small number
of Hispanics who were homozygous for the €4 allele.

All the studies described computed the risk associated with possession
of an €4 allele by using the €3/e3 genotype as a reference group. An inci-
dence study by Tang et al. (1998) used a different approach by comparing
participants in a longitudinal, random community cohort in Northern Man-
hattan (WHICAP) with and without the €4 allele. African Americans and
Hispanics with one or more €4 allele were as likely to develop probable or
possible AD as were whites; however, African Americans and Hispanics
without an €4 allele were two to four times more likely than whites to
develop AD by age 90. Years of education did not account for these ethnic
differences in AD incidence, and reclassifying elders who developed only
mild disease (Clinical Dementia Rating Scale of 0.5) as normal did not alter
the findings.

Indianapolis-Ibadan Study

In a pilot study, Hendrie and his colleagues (1995a) examined the
APOE genotypes of the first 85 African-American participants in the India-
napolis study who were either normal (n = 54) or diagnosed with AD (n =
31) using NINCDS-ADRDA criteria. The frequency of the €4 allele was
13.9 percent among normal African-American elders and 40.3 percent
among African-American elders with AD. The investigators found that
22.6 percent of those with AD were homozygous for the €4 allele, while
only 3.7 percent of the normal controls were homozygous. The odds ratio
(OR) associated with one copy of the €4 allele was 4.14, while the OR
associated with two copies of the €4 allele was 17.16. This estimate of risk
was at least as high as that found among white populations. The authors
suggested that the overall frequency of the €4 allele in their sample (13.9)
was smaller than the reported frequency for the African-American popula-
tion (26 percent) because of the general decrease in frequency of the €4
allele with age (differential mortality). The risk associated with having an
€4 allele appeared to be independent of ethnic background.

At about the same time, these researchers reported an association between
the presence of an €4 allele and AD among Nigerians living in Ibadan
(Osuntokun et al., 1995). Using NINCDS-ADRDA criteria, 12 elders with AD
and 39 normal controls were identified from the community survey. There
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were no significant differences in the frequency of the €4 allele between controls
(20.5 percent) and elders with AD (16.7 percent). The authors noted that the
frequency of the €4 allele was higher among the Nigerian controls than among
the African-American participants in Indianapolis, and concluded that differ-
ences in the expression of APOE €4 allele or its receptors may explain its lack
of association with AD. They also suggested the possibility that the presence of
other genetic or environmental factors could intensify the effects of €4 in those
populations for which this genotype was a risk factor for AD.

In a follow-up to their pilot study (Sahota et al., 1997), the Indianapolis-
Ibadan group examined a larger sample of 288 African-American partici-
pants, 60 of whom were diagnosed with AD using NINCDS-ADRDA crite-
ria. They found that the OR was 4.83 for AD with the €4/e4 genotype, but
did not reach significance for the €3/e4 genotype. The frequency of the €4
allele among those with AD was significantly higher than it was among
controls (34.17 percent versus 21.76 percent, respectively). It was also found
that the €2 allele was less frequent in the AD group than in the control group
(4.17 percent versus 10.65 percent, respectively). These results did not change
after the removal of elders who had cognitive impairment, but were not
demented, from the control group. The investigators noted that their original
findings were likely due to sampling bias, and concluded that the association
between the APOE allele and AD among African Americans was weaker than
that found among whites. Together with the Nigerian data, they suggested
that other genetic or environmental factors reduced the e4-associated risk for
AD in populations of African origin.

Indo-U.S. Study

International differences in the APOE genotype risk of AD were also exam-
ined in the Indo-U.S. case-control study, which sampled individuals from two
rural communities: Elders aged 55 or older in Ballabgarh, India (n = 4,450), and
elders aged 70 or older in the Monongahela Valley region of Southwestern
Pennsylvania (n = 886). Although frequency of APOE €4 was significantly lower
in Ballabgarh as compared to the Monongahela Valley, the association of the
APOE €4 allele with AD was the same across Indian and U.S. groups.

Cherokee Indians and AD

A small study performed among Cherokee Indians found no relation-
ship between APOE genotype and AD diagnosis. However, there was a
relationship of Cherokee ancestry with risk for AD: AD patients with a
greater than 50 percent genetic degree of Cherokee ancestry constituted
only 35 percent of the group with AD. In contrast, 17 (65 percent) of the
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control subjects were more than 50 percent Cherokee. Unfortunately, this
remains the only research assessing the relationship between APOE geno-
type and AD risk among Native Americans.

Dominican Republic and the Caribbean

In contrast to sporadic AD, late-onset familial AD among Caribbean
Hispanics is strongly associated with APOE e4. A study of 203 Caribbean
Hispanic families residing in the greater New York City area, the Domini-
can Republic, and Puerto Rico found that the presence of the APOE &4
allele was strongly associated with AD. In addition, 8 of the 19 families
with at least 1 family member with onset of dementia before age 55 showed
an association with a previously unreported presenilin mutation. The same
group found modest evidence of linkage to loci on chromosome 12p among
79 Caribbean Hispanic families with AD, which varied by age at onset of
AD and by the presence or absence of the APOE-€4 allele.

Summary

Taken together, the finding of ethnic variability in the association be-
tween AD and APOE €4 could mean the following:

e The €4 allele is in linkage disequilibrium with an AD susceptibility
locus, rather than a direct cause of the disease. However, this possibility is
unlikely because the APOE-AD association has been confirmed worldwide.

e African Americans and Hispanics may have genes modifying the
expression of APOE. This is possible because regulatory sequences in
enhancer/promoter regions of APOE are associated with modification in
disease risk.

e Factors such as head injury or coronary artery disease may modify
the biological effect of the €4 allele.

Cross-national studies offer great promise in resolving these possibili-
ties because they permit environmental risk factors for AD to be distin-
guished from genetic causes. However, they all suffer from the difficulty of
accurately identifying parental populations for genetic studies that use ad-
mixed groups to map disease genes (Parra et al., 1998).

In addition, our ability to draw conclusions from these studies is ham-
pered by many of the same issues that confound interpretation of studies of
prevalence and incidence, such as small sample sizes and differences in iden-
tification of cases and controls; sampling strategies; definitions of race and
ethnicity; and methods for measuring the risk associated with the possession
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of a particular APOE genotype (i.e., differences in reference group). When
studies do not sufficiently address these problems, the generalizability of their
results, as well as our ability to resolve discordant findings, is limited.

NONGENETIC RISK FACTORS

Stroke

Compared to non-Hispanic whites, African Americans have a 2.4-fold
and Hispanics a twofold increase in stroke incidence (Sacco et al., 1998).
Among patients with dementia, a higher proportion of African Americans
and Asian/Pacific Islanders were found to have vascular dementia than
whites and Hispanics (Gorelick et al., 1994). Therefore, cerebrovascular
disease could partially explain higher rates of dementia among African
Americans when all subtypes are considered together. It is also possible that
vascular disease could help to explain higher incidence of AD among Afri-
can Americans and Hispanics; among elders who meet the neuropathologic
criteria for AD, those with concomitant lacunar infarcts are more likely to
clinically express dementia (Snowdon et al., 1997). If this is the case, Afri-
can Americans, who are at higher risk for stroke, may be at higher risk to
develop the clinical signs of dementia even though they may be just as likely
as whites to have AD pathology. One possible mechanism may be that
silent infarcts decrease cognitive reserve and thus the brain’s ability to
compensate for AD pathology (Moroney et al., 1997).

Hypertension

The high prevalence of hypertension among African Americans is well
known, and the frequency of hypertension is further increased among Afri-
can Americans with Alzheimer’s disease (Gorelick et al., 1994; Hargrave,
Stoeklin, Haan, and Reed, 1998; Yeo et al., 1996). Hypertension places
African Americans at higher risk for neurovascular pathology that is often
found among people diagnosed with AD such as cerebral amyloid angiopa-
thy, white-matter lesions, and vascular endothelial damage (Shadlen et al.,
2000). However, the role this neurovascular pathology plays in AD and its
significance remains uncertain.

Diabetes

Prevalence of diabetes is higher in African Americans and Hispanics;
therefore, it is possible that this disorder, or the cardiovascular problems
that go along with it, can help explain elevated rates of AD in these ethnic
groups as compared to whites. The mechanisms underlying a possible
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association between diabetes and AD are unclear, but include the possibil-
ity that the production of glycation end products increase Alzheimer’s
pathology (Sasaki et al., 1998; Smith, Sayre, and Perry, 1996). However,
elevated plasma levels of glucose and insulin are associated with reduc-
tions in plasma amyloid precursor protein (Boyt et al., 2000), and insulin
decreases f-amyloid neurotoxicity in vitro (Takadera, Sakura, Mohri, and
Hashimoto, 1993). A more tenable explanation is that the presence of
diabetes increases the possibility that an individual will have a stroke or
small-vessel disease, both of which increase the risk of AD and dementia
diagnosis.

Studies of the relationship between diabetes mellitus and AD have
produced conflicting results. Three longitudinal studies have reported an
increased risk of dementia, including AD, among persons with diabetes
(Brayne et al., 1998; Leibson et al., 1997; Ott et al., 1996, 1999). These
studies had a limited ability to detect vascular dementia. If cases of stroke-
associated dementia are misclassified as cases of AD, risk factors for
stroke-associated dementia can appear to predict AD. One study found a
relation of diabetes with vascular dementia (defined by criteria established
by the California State Alzheimer’s Disease Diagnostic and Treatment
Centers) but not with AD (defined by NINCDS-ADRDA criteria; McKhann
et al., 1984). A recent study (Luchsinger, Tang, Stern, Shea, and Mayeux,
2001) followed 1,262 ethnically diverse elders who were not demented at
baseline for approximately 4.3 years. The adjusted relative risk for the
composite outcome of Alzheimer’s disease and cognitive impairment with-
out dementia (or stroke) in subjects with diabetes was significant, at 1.6,
whereas the adjusted relative risk of stroke-associated dementia in persons
with diabetes was 3.4. Among blacks and Hispanics, one-third of the risk
of stroke-associated dementia was attributable to diabetes as compared
with 17 percent among whites. The risk for diabetes in relation to stroke-
associated dementia varied by ethnic group; it was approximately twice as
great in Hispanics and blacks as in whites.

Myocardial Infarction/Coronary Artery Disease

Coronary artery disease mortality is higher among African Americans
and Hispanics than among whites (Williams, Massing, Rosamond, Sorlie,
and Tyroler, 1999), and there is higher prevalence of risk factors for myo-
cardial infarction, such as higher rates of diabetes among black and Mexi-
can-American women and higher rates of hypertension among black men
and women (Sundquist, Winkleby, and Pudaric, 2001). Because history of
myocardial infarction and coronary artery disease have been associated
with higher rates of dementia and presence of diffuse plaques in the brain,
this health disparity may also contribute to epidemiologic observations of
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higher rates of AD among African Americans and Hispanics. It is possible
that increased B-amyloid deposits in the neuropil and within neurons occur
in the brains of nondemented individuals with heart disease (Aronson et al.,
1990; Sparks et al., 1990). Individuals with two APOE €4 alleles have
higher plasma cholesterol, and are thus at higher risk for myocardial infarc-
tion (Sparks, Martin, Gross, and Hunsaker, 2000).

Head Injury

Head injury is a frequently reported risk factor for AD (reviewed in
Kawas and Katzman, 1999). The most likely biological mechanism for an
association between head injury and AD is that insult to the brain leads to
increased production of B-amyloid containing diffuse plaques. One study
found a 10-fold increase in the risk of AD with both an APOE &4 allele and
a history of traumatic head injury, but head injury in the absence of an
APOE €4 allele did not increase risk (Tang et al., 1996).

Given the evidence for this connection, the fact that an increased risk of
traumatic brain injury has been reported among ethnic minority populations
(Collins, 1990; Rosenthal and Ricker, 2000) might contribute to disparities
in risk for AD. Supporting evidence comes from the finding that African-
American patients with AD were more likely to have a history of head injury
than African Americans with vascular dementia (Gorelick et al., 1994).

Exposure to Possible Protective Factors

Nonwhite and Hispanic women are less likely to receive counseling
about estrogen replacement therapy from their physician and less aware of
its health benefits (Gallagher, Geling, FitzGibbons, Aforismo, and Comite,
2000; Ganesan, Teklehaimanot, and Norris, 2000). Access to and utiliza-
tion of health care is significantly lower among ethnic minorities than
among whites in the United States. Therefore, there may be less exposure to
possible protective factors for AD, including estrogen replacement therapy
and antiinflammatory drugs. Ethnic differences in diet and vitamin intake
may reduce exposure to antioxidants, which may also protect the brain
from AD pathology.

Cognitive Reserve

Cognitive reserve is another possible explanation for ethnic differences
in rates of dementia and AD. Studies of ethnically diverse samples indicate
that lifetime experiences, reflected in years of education or occupational
level, may be independent risk factors for incidence of dementia and cogni-
tive impairment (Callahan et al., 1996; Stern, 2002; Stern et al., 1994). This
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has led to the proposal that educational and occupational experience pro-
vide a “cognitive reserve” against clinical manifestation of Alzheimer’s
neuropathology. In a recent review, Yaakov Stern conceptualized reserve as
comprising both active and passive models (Stern, 2002). In the first model,
the brain actively copes with AD pathology through compensation or more
efficient use of brain networks. The passive model holds that innate ability
or life experience determines the threshold of brain damage necessary to
produce cognitive deficit. Operationalization of cognitive reserve includes
measures of SES, such as years of education, income, or occupational at-
tainment; anatomic measures such as brain size or synaptic count; or cogni-
tive measures such as 1Q.

Ethnic groups often have different levels of SES, and these SES variables
may reflect either lack of educational or occupational experiences that
contribute to cognitive reserve, or risk factors such as poor nutrition, toxic
exposures, or poor health care that may diminish cognitive reserve. For
example, cognitive decline appears to be faster (Stern, Albert, Tang, and
Tsai, 1999; Unverzagt, Hui, Farlow, Hall, and Hendrie, 1998;) and associ-
ated with increased risk of mortality (Stern, Tang, Denaro, and Mayeux,
1995) among highly educated ethnic minorities. The cognitive reserve theory
would explain this finding by stating that enriched educational experience
produced an increased reserve in these individuals, delaying the onset of
mental deterioration and thus reducing the interval between the initiation
of memory loss and severe disability from dementia. In another study,
childhood residence (rural versus urban) and educational level was evalu-
ated in a random sample of 223 African-American elders, 180 of whom
were neurologically normal and 43 of whom had AD (Hall, Gao, Unverzagt,
and Hendrie, 2000). Childhood rural residence, combined with fewer than
7 years of school, was associated with an increased risk of AD. The authors
hypothesized that low education by itself is not a major risk factor, but is a
marker for other deleterious socioeconomic or environmental influences in
childhood.

Operationalization of cognitive reserve is especially challenging among
ethnic minorities. Variables such as years of education are often used as a
proxy for an individual’s degree of cognitive reserve. However, these vari-
ables may not necessarily represent native ability, especially among elders
whose educational and occupational opportunities were limited because of
institutionalized racism and poverty. When number of years of education is
used to represent an experience that increased the brain’s resistance to
pathology or provided the brain with reserve, we cannot be sure that the
same quantity of education provided the same quality of experience across
ethnic groups. In addition, investigators must avoid confounding measures
of reserve with outcome indicators. For example, IQ measures may be used
to represent brain reserve, but the disease process itself may also affect such
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measures. Ideally, we would be able to use childhood measures of cognitive
ability to predict development of dementia late in life. This was elegantly
demonstrated in studies showing that low scores on measures of intelli-
gence in childhood (Whalley et al., 2000) and low linguistic ability in the
early 20s (Snowdon et al., 1997) were associated with low cognitive test
scores and dementia late in life. This kind of research is limited among
ethnic minorities, however, if the cognitive measure administered did not
accurately reflect true cognitive ability due to cultural effects on test perfor-
mance.

Discrepancies in quantity and quality of education, literacy, and the
limitations placed on occupational attainment by institutionalized racism
may help to explain the increased rates of dementia and AD among ethnic
minorities and illiterate individuals. Nevertheless, a notable finding from
the studies discussed earlier in this chapter is that the lowest incidence of
dementia is found in rural India and West Africa, areas where elders have
low levels of education and literacy. These disparate findings may be clari-
fied in the future if longitudinal studies of cognitive reserve are conducted
in both Western and non-Western countries.

CULTURAL BELIEFS ABOUT
DEMENTIA AND COGNITIVE DECLINE

Social and cultural differences in the meaning of dementia and beliefs
about cognitive decline among elders may play a part in the different rates
of AD by ethnicity, and may also explain the lack of consensus on rates of
AD across studies. Cultural values may include beliefs that dementia-re-
lated changes are part of the normal aging process rather than an abnormal
process, such that in some groups and communities, cognitive decline may
not elicit concern until symptoms are well beyond the early or mild stages
(Hart, Gallagher-Thompson, Davies, Diminno, and Lessin, 1996). Differ-
ences in the meaning of cognitive decline highlight the need for community-
based random samples and recruitment strategies that improve the rates of
participation of ethnically diverse elders (Baker, 1996).

Individuals within some cultures may be more likely to view cognitive
decline as disgraceful and something that should be kept within the family.
A dementing illness may be difficult to accept when the ethnic elder may be
the historian, mediator, and provider of emotional and financial support
for many generations of family members living in the same home (Baker,
1992). Richards et al. (1998) found that although African-Caribbean elders
living in London reported a larger number of family members living nearby
and were more likely to live with at least one other family member, they
received no more help from their families with activities of daily living, yet
were more likely to have difficulties in this area.
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One study found that black participants with AD evaluated at Califor-
nia Department of Health Alzheimer’s Disease Diagnostic and Treatment
Centers reported a shorter duration of illness at the time of initial diagnosis
(Hargrave et al., 1998). However, after adjusting for years of education,
blacks with AD had more advanced cognitive dysfunction (as assessed by
the MMSE) and were more functionally impaired (as assessed by the Blessed
Dementia Rating Scale) at the time of initial diagnosis. These findings may
be due to reporting bias, testing bias, or both; it is also possible that cogni-
tive decline is more rapid among African-American elders with AD.

Black elders evaluated at several dementia assessment centers were
more likely than whites to be in poverty, living alone, and poorly educated
(Cohen and Carlin, 1993). Blacks with dementia (both U.S.-born African
Americans and African Caribbeans) were more likely to have psychotic
symptoms, while whites were more likely to have depression (Cohen and
Magai, 1999). The possible contribution of limited economic, educational,
and health care resources throughout the lifespan must be considered when
assessing all elders for dementia, but may be especially salient among ethnic
minorities and immigrants. Access to basic resources may be restricted by
institutionalized segregation or residence in poorly developed areas within
or outside the United States, such that poor nutrition throughout the lifespan
could be a risk factor for cognitive decline as an older adult (Artiola i
Fortuny et al., 1998; Baker, 1992).

CONCLUSIONS AND FUTURE DIRECTIONS

We conclude that there are ethnic differences in the observed preva-
lence and incidence of cognitive impairment, dementia, and AD. Although
studies conducted in the United States have differences in sampling meth-
ods, definitions of dementia, and definitions of race/ethnicity, it appears
that African Americans and Hispanics have higher prevalence and inci-
dence of dementia and AD than whites. These differences may be at least
partially explained by discrepancies in the specificity of functional and
neuropsychological instruments used to detect cognitive impairment across
cultures. No research group has been able yet to overcome the strong
influence of cultural and educational experience on cognitive test perfor-
mance, the meaning of dementia, and the significance attributed to cogni-
tive change in aging. However, even using the most accurate cognitive
measures, cross-cultural differences in rates of cognitive impairment, de-
mentia, and AD may still exist. These can be explained by differences in
biological risk factors such as cerebrovascular disease, differential exposure
to environmental risk factors, cognitive reserve, or genetic risk factors.
Cross-national studies such as the Indianapolis-Ibadan study indicate that
ethnic differences in rates of dementia may be a result of a complex gene-
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environment interaction. It remains to be seen whether such intricately
entwined biological and genetic risk factors can be separated from their
sociocultural or environmental context.

Cross-cultural researchers must be aware that racial and ethnic classifi-
cations are historically defined categories that are not direct reflections of
genetic populations. There is also tremendous heterogeneity in cultural,
linguistic, educational, and environmental exposures within traditionally
defined racial and ethnic groups. Therefore, we believe that the highest
priority for future cross-cultural research is to operationalize the behav-
ioral, experiential, and biological factors that are assumed to differ between
ethnic or racial groups. Without explicit measurement of one or more of
these factors, the possible interpretations of differences between ethnic or
racial groups are too varied and complex. For example, investigators of the
genetics of AD could create comparison groups based on degree of shared
ancestry using population-specific alleles, as opposed to self-reported racial
or ethnic classifications.

Another crucial priority for cross-cultural investigations of cognitive
impairment, dementia, and AD is to increase rates of autopsy among ran-
dom samples of ethnic minority elders whose cognitive ability has been well
characterized during life. Without neuropathological confirmation, we will
never overcome the suspicion that our diagnoses are culturally biased, and
without samples free of selection bias we can never determine if rates of AD
pathology differ between ethnic groups. Improved pathological verification
of dementia diagnoses will require large-scale education of communities
about brain donation, as well as improved training of medical personnel on
culturally sensitive discussion of autopsy. Another approach would be to
refine anatomical and functional imaging techniques that can be used to
accurately discriminate pathological changes associated with AD or vascu-
lar disease during life, and to detect these changes early in the course of the
disorder.

The next priority is to improve the accuracy of cognitive tests used to
detect impairment. Cultural experience has been hypothesized to correlate
with specific cognitive variables such as problem-solving styles, speed ver-
sus accuracy tradeoffs, and salience or familiarity with items. Focus on
these variables might guide research on cross-cultural differences in cogni-
tive test performance and assist in the development of tests usable across
cultures. Differences in quality of educational attainment within and be-
tween ethnic groups could be assessed with measures of reading level, and
used in research on cognitive reserve. If cognitive reserve is a major factor in
explaining ethnic differences in rates of dementia and AD, researchers
should be able to demonstrate this using anatomic indicators of reserve
such as brain size or brain network activity.
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Despite the methodological difficulties cross-cultural dementia research-
ers must face, these investigations challenge our definitions of race and
ethnicity, cognitive impairment, functional deficit, and the definition of
dementia itself (Richards and Brayne, 1996). The ultimate validity check
for constructs involving these concepts may be their ability to supersede
cultural boundaries. The challenges are significant, but we expect that as
we clarify the complex etiology of AD and move toward prevention, the
struggle to deconstruct ethnicity, culture, and biology will inevitably enrich
our understanding of the effect of culture on cognition, genetic and envi-
ronmental influences on AD, as well as the normal aging process.
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The Life-Course Contribution to
Ethnic Disparities in Health

Clyde Hertzman

Do the following observations belong together?

e Observation 1: Protective early life factors

Birth cohort studies have shown that early life factors contribute to the
risk of coronary heart disease, non-insulin-dependent diabetes, obesity,
elevated blood pressure, age-related memory loss, and schizophrenia later
in life (Barker, 1992, 1994, 1997; Barker and Osmond, 1986; Blane et al.,
1996; Davey Smith, Hart, Blane, Gillis, and Hawthorne, 1997; Davey
Smith, Hart, Blane, and Hole, 1998; Eriksson et al., 1999; Frankel, Elwood,
Sweetnam, Yamell, and Davey Smith, 1996; Kuh and Ben-Shlomo, 1997;
Marmot and Wadsworth, 1997; Osmond and Barker, 2000; Ravelli, Der
Meulen, Osmond, Barker, and Bleker, 1999; Ravelli, Stein, and Susser,
1976; Susser et al., 1996).

e Observation 2: Birthweight differences

In a recent study of birthweights among U.S.-born blacks, African-born
blacks, and U.S.-born whites in Illinois (1980-1995), the mean birthweight
of 44,046 infants of U.S.-born whites was 3,446 grams; of 3,135 infants of
African-born blacks, 3,333 grams; but of 43,322 U.S.-born blacks, only
3,089 grams (Davis and Collins, 1997).

¢ Observation 3: Health status differences
Another recent study (Fang, Madhavan, and Alderman, 1996)
showed that the health status of blacks living in New York City as
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adults was associated with their place of origin: the northern United
States, the southern United States, or the Caribbean. The health status
of those from the Caribbean was similar to New York City whites, and
better than those from the northern United States; in turn, those from
the northern United States had better health status than those from the
southern United States.

e Observation 4: Infant mortality, Aboriginal population

Infant mortality among the Aboriginal population in British Colum-
bia (BC), Canada, is substantially higher than the non-Aboriginal popula-
tion. At the same time, life expectancy is lower than the rest of the BC
population. However, what is most striking is that, in both cases, there
are very large regional differences among Aboriginal populations residing
in different parts of the province—variations much larger than for the
non-Aboriginal population. As shown in Figures 5-1 and 5-2, the regions
with the “best” Aboriginal health status are close to, or overlap with, the
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FIGURE 5-1 Infant mortality by health region for status: Indians, British Colum-
bia, 1991-1999.
SOURCE: British Columbia Vital Statistics Agency (2001).
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FIGURE 5-2 Life expectancy by health region for status: Indians, British Colum-
bia, 1995-1999.
SOURCE: British Columbia Vital Statistics Agency (2001).

overall population average (British Columbia Vital Statistics Agency,
2001).

e Observation 5: Teenage suicide rates, Aboriginal population

Rates of suicide among Aboriginal teenagers in BC are, on average,
much higher than the non-Aboriginal population. However, when the
196 reserve communities across BC are grouped according to the degree
of local control they currently exercise over land, health, education, cul-
tural, and other governmental services, the rate of teen suicide falls mono-
tonically as the number of factors under local control goes up (Figure
5-3), such that the teenage suicide rate on reserves that control all these
factors is lower than the non-Aboriginal rate for the province (Chandler
and Lalonde, 1998).

This chapter contends that these observations, although diverse,
form a consistent pattern that is comprehensible from a population
health perspective and that can help to explain ethnic disparities in
health status.
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FIGURE 5-3 Aboriginal youth suicide rates by number of factors present in the
community.

SOURCE: Chandler and Lalonde (1998).

POPULATION HEALTH PERSPECTIVE

Regarding the life-course dimension of ethnic disparities in health, the
population health perspective begins with an incumbent hypothesis: that
systematic inequalities in health status among distinct ethnic groups within
a society are a product of the interaction between the developmental oppor-
tunities and vulnerabilities at each stage of the human life-course, on the
one hand, with widely varying attributes of experience at the intimate,
civic, and socioeconomic levels of society, on the other. Developmental
stages are universal across human populations, notwithstanding ethnicity.
In contrast, the nature of day-to-day life experience may differ systemati-
cally among ethnic groups. Systematic differences in health status emerge,
primarily because some life-course interactions with life experiences are
more health enhancing than others. The hierarchy of health status among
different ethnic groups in society reflects the rank order of the average
quality of life-course/societal interaction experienced by each ethnic group.

According to this hypothesis, ethnic differences in health status emerge
from the same sort of nature-nurture interactions that produce socioeco-
nomic differences in health status across the life-course. To produce system-
atic differences in health status, ethnic differences must be associated with
systematically different developmental experiences, and systematically dif-
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ferent “qualities” of interaction between the developing individual and his
or her intimate, civic, and socioeconomic environment.

From this perspective it is possible to see how the following five intro-
ductory observations fit together:

Observation 1: Protective early life factors

Observation 2: Birthweight differences

Observation 3: Health status differences

Observation 4: Infant mortality, Aboriginal population
Observation 5: Teenage suicide rates, Aboriginal population

The first three observations listed are examples of the protective effects
of early experience: those who grew up in a society where they were not a
stigmatized ethnic minority enjoyed health protection, both in adulthood and
in the intergenerational transmission of birthweight. Those with the same
racial/ethnic background, who grew up as a stigmatized minority in a white-
dominated society, were not similarly protected. These examples, of course,
are potentially confounded by differential migration according to health sta-
tus, differential access to health care, and residual genetic/constitutional dif-
ferences within nominally common “racial” groups (to be discussed).

The latter two observations listed are examples which deal exclusively
with nonmigrants (indeed, “original peoples”) in a jurisdiction with no
financial barriers of access to medical care. Moreover, the Aboriginal
peoples of BC fall into several different “nations” that, in turn, have differ-
ent customs and traditions and, because of the physical barriers of moun-
tains and ocean, had little tendency to interbreed before the era of modern
transportation. Despite this, variations in health status across the province
do not follow any known intra-Aboriginal national pattern, and huge dif-
ferences by region are the rule. The nearly fourfold variation in infant
mortality shown in Figure 5-1 is also unrelated to proximity to medical
care. This range of mortality is a proxy for variations in the “quality” of the
reproductive and early child environments encountered by the Aboriginal
population. The teenage suicide example is the most direct for our current
purposes. The degree of local control of the civic environment in Aboriginal
communities is a measure of their liberation from external domination by
white society. Figure 5-3 shows that the “degree of liberation” has a dose-
response relationship to a key outcome of “healthy child development”:
teenage suicide.

UNDERSTANDING THE LIFE-COURSE

Life-course factors are now well understood to affect a diverse range of
outcomes, from general well-being to physical functioning and chronic
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diseases (Keating and Hertzman, 1999; Kuh and Ben-Shlomo, 1997; Mar-
mot and Wadsworth, 1997). Exposure to both beneficial and adverse cir-
cumstances over the life-course will vary for each individual and will consti-
tute a unique “life exposure trajectory” that will manifest itself in different
expressions of health and well-being.

Although this general perspective is noncontroversial, there are large prob-
lems of operationalization. Perhaps the most significant is the way in which
early life phenomena are studied under the rubric of “development” whereas
later life phenomena are studied under the rubric of “aging.” Unlike the shorter
lived primates, whose complete life-course and those of their offspring can be
studied during a “normal” 30-year research career, human longevity poses a
problem of how to “stitch together” longitudinal observations from early,
middle, and late life into a coherent and credible whole. Because this process of
stitching together has not been taken very far, development and aging research
often appear to be in conflict. The output of developmental studies of health is
often interpreted to claim that, by a certain (undefined) age, future health status
has been predetermined, and the rest of the life-course merely reveals what the
early years have fated. On the other hand, aging research often seems to treat
the individuals who enter middle-aged and elderly cohorts as blank canvases on
which later life events will be imprinted.

These separate solitudes need to be brought together. The next several
paragraphs present the determinants of health from a developmental perspec-
tive, and will appear to some readers as though they reinforce the schism just
described. To compensate for this weakness, the succeeding paragraphs will
try to connect the developmental perspective to the aging perspective.

Biological Basis

The biological basis for life-course relationships to health arises from
the similarity of human development to that of other primate and
nonprimate species. From these sources we know that brain structures and
functions can develop differently in differing early environments. The de-
veloping brain is an environmental organ that sculpts itself according to
experience (Cynader and Frost, 1999). Differential experiences are closely
associated with systematic differences in the function of at least three im-
portant physiological control systems: the HPA axis (the hypothalamic-
pituitary-adrenal system, which controls cortisol secretion), the SAM axis
(the sympatho-adrenal-medullary system, which controls epinephrine and
norepinephrine secretion), and the PNI axis (the psycho-neuro-immune
axis; that is, central nervous system influences on immune system function
and blood-clotting factors). The SAM, HPA, and PNI axes all have a “life”
within individuals in society, which, in turn, has an empirically demon-
strable role in producing systematic differences in health over the life-course
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(Hertzman, 2000). The hypothesis here is that early life experience pro-
foundly shapes the ways these axes develop; that these body-regulatory and
defense systems, in turn, experience the environment and respond to it in
radically different ways in different individuals according to the differences
in their early experiences; that these responses influence the lifelong health
of the individual; and finally, that systematic differences in these responses
across population groups in a society (whether defined by socioeconomic
status, ethnicity, or geography) contribute to health disparities. The interest
here is in the interplay—day to day, hour to hour, moment to moment—
between the environments where people live, work, and grow up, on the
one hand, and the development and responses of the SAM, HPA, and PNI
axes, on the other, which lead to systematically differing health expectan-
cies over a lifetime.

There are, of course, an infinite number of ways in which exposure to
expression relationships can unfold over time. In some instances, there will
be contemporaneous exposure and expression. If a piano falls on one’s
head, the exposure and the effects on health and well-being are simulta-
neous, unequivocal, and easily measured. But in most cases the connections
from exposure to expression will be more subtle and will play out over long
stretches of the life-course. The possible long-term exposure to expression
relationships cluster into three generic patterns: “latency,” “cumulative,”
and “pathway” (Hertzman and Wiens, 1996; Hertzman, Power, Matthews,
and Manor, 2001; Power and Hertzman, 1997).

Latency

“Latency” means a relationship between an “exposure” at one point in
the life-course and the probability of health “expressions” years or decades
later, irrespective of intervening experience. The following examples vali-
date the concept of latency.

Barker’s “fetal origins hypothesis” posits that several chronic diseases in
adult life originate from permanent changes in the structure, physiology, and
metabolism of the fetal body as an adaptation to undernutrition (Barker,
1997). Studies of British records from early in the 20th century show associa-
tions of birthweight, placenta size, and weight gain in the first year of life
with cardiovascular disease in the fifth decade (Barker, 1992, 1994). Fetal
growth also has been associated with the development of insulin resistance in
mid-life and onset of diabetes in the sixth and seventh decades of life (Osmond
and Barker, 2000). Evidence of the relationship between birthweight and
cardiovascular risk factors, such as hypertension, has now been found in
numerous populations (Huxley, Shiell, and Law, 2000).

Studies of the Dutch Hunger Winter (1944-1945) showed that maternal
nutritional deficiency in pregnancy was associated with an increased risk of
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antisocial personality disorder (ASPD) and schizophrenia among offspring in
adult life (Neugebauer, Hoek, and Susser, 1999; Susser et al., 1996). These
effects appeared to depend on the timing of prenatal insult: men exposed to
severe maternal nutritional deficiency during the first and/or second trimes-
ters of pregnancy had a risk of ASPD that was 2.5 times that of men who had
not been exposed prenatally (Neugebauer et al., 1999).

Perhaps the quintessential example of latency arises from longitudinal
studies, not of humans, but of rats. In several rat species, the degree of early
suckling and licking of the newborn by its mother has a lifelong effect on a
range of functions, most notably stress response, learning, and memory
(Francis, Diorio, Liu, and Meaney, 1999). Maternal licking and suckling
early in life influence the expression of certain genes that regulate the devel-
opment of the HPA axis, which regulates the amount and pattern of cortisol
that the rat’s body produces in response to stressful life circumstances. Corti-
sol has a wide range of effects on physiological functioning. In the short term,
it makes the rat more alert and ready to cope with danger. Over the long
term, however, high levels of cortisol have the effect of accelerating the aging
process in various organs within the body (Sapolsky, 1992). Infrequently
suckled baby rats tend to develop, permanently, a highly reactive HPA axis.
Frequently suckled rats develop a “down-regulated” HPA axis. The implica-
tions of these differences are far reaching. Having a down-regulated HPA
axis is associated with better decision-making functions, quicker task learn-
ing, and a slower rate of loss of learning and memory functions. Thus, the
frequently suckled baby rats acquire a lifelong advantage as a result of a
systematic difference in early nurturant experience (Francis et al., 1999).

Cumulative Effects

“Cumulative” refers to multiple exposures over the life-course that
have combined effects on health. Vulnerability and/or resiliency can
combine over time through cumulating injuries/risk factors or cumulating
privileges/protective factors. In some cases, cumulation will occur in a dose-
response manner. For example, duration of exposure to adverse socioeco-
nomic circumstances affects childhood growth, with persistent poverty in-
creasing the risk of childhood stunting (low height for age) and wasting
(low weight for age), whereas single-year income measures do not (Miller
and Korenman, 1994).

Duration of exposure to particular socioeconomic circumstances shows
a cumulative effect on several health outcomes in adulthood. In the 1958
British birth cohort, the occupational class of the male parent over the first
three decades of life was found to be strongly predictive of health status in
early adulthood (Power, Manor, and Matthews, 1999). Figure 5-4 shows a
dramatic direct relationship between the risk of poor health and a score
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that is constructed by combining occupational status at four points in the
life-course (with the lowest score indicating continuous high occupational
status, and the highest score the reverse). The lifetime score represents
cumulative duration and intensity of material/social privilege or depriva-
tion. Those who were always in the lowest occupational class were ap-
proximately four times as likely to report poor health as those who were
always in the highest. “Lifetime” occupational class is a stronger predictor
of poor health than occupational class at any single point in time, indicating
that duration of exposure to poor socioeconomic circumstances matters a
great deal. Moreover, for both men and women, the risk increases mono-
tonically with increasing lifetime scores (Figure 5-4). In other words, cir-
cumstances at each life stage build on one another. Similar patterns have
been found by others (Lynch, Kaplan, and Shema, 1997).

Another variant would see different factors over the life-course add to
effects of factors from early life. This might be described as a “multiple factor
additive” variant. In the 1958 British birth cohort, chronic illness and disabil-
ity at age 33 were predicted by factors in early life (childhood socioeconomic
disadvantage and height), in adolescence (behavioral adjustment), and in
adult life (injury and underweight/overweight) (Power, Li, and Manor, 2000).

Pathways

Finally, “pathways” refer to the ways in which individuals get onto
well-worn life-course trajectories that carry with them a set of “health
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FIGURE 5-4 Poor health includes subjects who rated their health as fair at age 33
and cumulative socioeconomic circumstances (birth to age 33).
SOURCE: Power, Manor, and Matthews (1999).
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chances” based on the socioeconomic and psychosocial circumstances that
prevail along them. This occurs because a sequence of experiences at one
stage of the life-course will influence the probability of other experiences
later in the life-course. For those using different terminology, it should be
recognized that social mobility is a function of the pathways model. There
is a dominant sequence of events that unfolds as follows:

1. At first, early life social origins influence readiness for school (Ross
and Roberts, 1999). Studies among preschool-age children in Canada and
the United States have demonstrated that the circumstances of the family
early in the child’s life (income, education, single parenthood, and parenting
style), neighborhood (safety, cohesion, and socioeconomic ghettoization),
and social institutions (access to “quality” child care arrangements) are
powerful determinants of cognitive and behavioral development (Duncan
and Brooks-Gunn, 1997, 2000; Duncan, Brooks-Gunn, and Klebanov,
1994; Kohen, Hertzman, and Brooks-Gunn, 1998).

2. Cognitive, emotional, and behavioral readiness for school have con-
sequences for school success and social adjustment. School readiness, as
measured by cognitive and social-emotional competencies, is important
because children who are not ready for school are more likely to experience
school failure, conditions of unemployment, criminality (Tremblay, 1999;
Tremblay, Masse, Perron, and LeBlanc, 1992), and psychological morbid-
ity in young adulthood (Power et al., 1991). Intervention studies have
demonstrated that improvements in the childhood environment can pro-
vide a long-lasting benefit to an individual’s life-course trajectory (Hertzman
and Wiens, 1996). The Perry Preschool Project demonstrated that an inten-
sive child care and home visiting intervention at ages 3 and 4 could improve
high school graduation rates, reduce teenage pregnancy, increase income,
reduce dependence on social services, and reduce criminal activity by age 27
among socially disadvantaged children. From the standpoint of the path-
way model, the most interesting observation was that the long-term ben-
efits seemed to accrue from the manner in which the intervention improved
the children’s transition to school (Schweinhart, Barnes, and Weikart,
1993).

3. Next along the pathway, there is abundant evidence that people with
a poorer education have more harmful health-related behaviors than those
with a better education. Evidence for this pattern is found in relation to
smoking, diet, wearing seat belts, and seeking preventive health care, such
as immunization and PAP smears (Davey Smith et al., 1998; Winkleby,
1992).

4. Adult socioeconomic circumstances, also closely associated with edu-
cational attainment, have an impact on health in adult life (Drever and
Whitehead, 1997; Evans, Barer, and Marmor, 1994; Kunst, Geurts, and van
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den Berg, 1995; Kunst, Groenhof, Mackenbach, and Health, 1998). Interna-
tional studies of European, American, and Canadian populations demon-
strate poorer self-reported health and mortality of the least educated groups
(Feldman, Makuc, Kleinman, and Cornoni-Huntley, 1989; Kunst et al., 1995;
Pappas, Queen, Hadden, and Fisher, 1993). Thus, social origins can have
their effect on health status through their influence on social destinations.

Figure 5-5 (adapted from Hertzman et al., 2001) is meant to illustrate
how latent, cumulative, and pathway effects combine with current circum-
stances to help “explain” health status across the life-course. The arrow in
the figure represents the life-course, intersecting with the bulls-eye that
represents society. Society is illustrated by three concentric circles repre-
senting increasingly broader levels of social aggregation where determi-
nants of health are found: the personal social support network (most
intimate), civil society (intermediate), and the socioeconomic environment
(broadest). Despite problems of visual representation, the arrow is meant to
intersect the bulls-eye at the most intimate level, and does so continuously
on a day-to-day basis throughout the life-course. Thus, the figure represents
the idea that health status is an emergent property of the ongoing interac-
tions between the individual (at each stage of development across the life-
course) and the conditions they encounter in the intimate, civic, and broader
socioeconomic environments.

The example illustrated in Figure 5-5 uses this model, in a somewhat
reduced form, to display findings from the 1958 British Birth Cohort study.
In particular, it shows how experiences during the first 16 years of life

Social network
OR=n.s

“Pathway/cumulative” . .
Factors:” OR*=6.15 Civil society
OR=2.05

. . “Intersecting”
Socioeconomic * Faciors: OR=3.83
environment

atent’ OR=1.87

Factors: OR=5.03

Birth Death

FIGURE 5-5 Contributions to self-rated health at age 33, 1958 birth cohort.
OR = odds ratio. For interpretation, please see text. n.s. = not significant (p > 0.05).
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affect self-rated health by age 33. In this model, the latent effects were the
proportion of adult height the child had obtained by age 7, the regularity
with which parents read to the child up to age 7, and the degree of
socioemotional adjustment to school by age 7. These variables represent the
three principal dimensions of early child development: physical, cognitive,
and social-emotional-behavioral. In the model they were statistically inde-
pendent of one another and of factors that came later in the life-course. The
odds ratio of 5.03 suggests that those who have relatively rapid early
growth, who were read to consistently, and who adjusted easily into school
were one-fifth as likely to be in a state of fair or poor health by age 33 as
those who grew slowly, were not read to consistently, and had trouble
adjusting to school.

The statistically independent cumulative and pathway effects were: cu-
mulative socioeconomic status at age 0, 7, 11, and 16; socioemotional
adjustment to school at ages 11 and 16; and end-of-school qualifications.
The model suggests that those who were always in the lowest socioeco-
nomic category throughout childhood, who had ongoing trouble adjusting
to school, and who dropped out without formal qualifications were ap-
proximately six times more likely to be in a state of fair or poor health by
age 33 than those with the opposite status on each of these factors.

In addition, the model shows the extent to which current circumstances,
at age 33, contribute to health status above and beyond the contributions of
the earlier life-course. The odds ratio for fair/poor self-rated health is 1.87
comparing the lowest and highest current social class; 2.05 for those least
affiliated to most affiliated in their local communities; and 3.83 for those
with the least sense of control at work and in life, compared with those with
the most.

I am unaware of analyses that parallel these by ethnic group in any of
the world’s large birth cohort studies. In particular, none of the American
birth cohort or child longitudinal studies have attempted this sort of analy-
sis. A great deal of work has been done trying to explain educational and
developmental differences by nominal ethnic category in the United States,
but little of this work has been further linked to health status in adulthood.
I would propose that this be a priority to help understand the life-course
contribution to ethnic differences in health status in the United States.

BRINGING DEVELOPMENT AND AGING TOGETHER

So far, this analysis covers only the period from birth to early adult-
hood. How does the developmental perspective link to aging? Here, I
propose that four key points of tangency call out for further empirical
investigation.
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The Shakespearean Connection

In the soliloquy “All the World’s a Stage,” Shakespeare presented to
the Western world a story of the human life-course as a rise (during early
life) and a fall (during late life). Although there are more humanistic ways
to view the life-course (such as the traditional Japanese notion of life being
a voyage that ends at a final destination), the Shakespearean model is more
suited to the biological realities. In this model, development is the rise and
aging is the fall. Thus, the health and well-being of a given individual on the
downward slope of the life-course would, in principle, be determined by
two parameters: first, the height at the top of the rise—that is, how success-
ful the process of development had been; and second, the rate of decline
along the downward slope of aging. From this perspective, then, develop-
ment and aging are tied together by the accumulation of “reserve capacity”
during development and also by the prospect that early developmental
experiences may influence the later life rate of decline.

Similarity of Life-Course Processes

Latent, pathway, and cumulative processes apply late in life, just as
they do in early life. The example of the rate of cognitive decline in late life,
the incidence of dementia, and their association with level of education
earlier in life is a case where all three processes are relevant (Evans et al.,
1993). Those with greater levels of education early in life may have slower
rates of cognitive decline later in life because of a neurochemical reserve
brought about as a result of the education process (a latent effect); or due to
the social mobility/enhanced self-esteem associated with greater education
(a pathway effect); or due to an association between greater education and
greater cognitive stimulation throughout the working life (a cumulative
effect).

Similarity of the Determinants of Healthy Aging and
Healthy Child Development

Socioeconomic status, social integration, social support (Seeman and
Crimmins, 2001), self-esteem (Seeman et al., 1995), and a sense of control
or powerlessness at work and in life (Seeman and Lewis, 1995) have all
been shown to influence the aging process, either through direct effects or
through buffering or exacerbating of existing vulnerabilities. Many of these
factors are also important influences in early life, and are reflected in Figure
5-5. Thus, notwithstanding the “rise and fall” dichotomy, the factors that
affect the height of the rise and the rate of the fall may well be held in
common.
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The Life of the Host Defense Systems in Human Society

In our work on the early life-course, we have coined the term “biologi-
cal embedding” to refer to the process whereby systematic differences in life
experience translate into systematic differences in the response of the body’s
host defense systems to stress that, in turn, will affect organ-system aging
and health status in later life (Hertzman, 2000). In the aging field, a highly
complementary concept of “allostatic load” has been developed and opera-
tionalized to a much greater extent than biological embedding. Allostatic
load is composed of a group of metabolic variables that, taken together,
represent the metabolic set point of each aging individual’s defense/stress
response system (Seeman and McEwan, 1996). Allostatic load, stress, and
aging can then be likened to a spring. As a spring is repeatedly used, its
position at rest may become altered, altering its response to force bearing,
and reducing its elasticity over time. In humans the metabolic set point
(allostatic load) interacts with environmental stressors (analogous to force
bearing). If allostatic load is not optimal, physiologic elasticity (that is, the
ability to mount an effective physiological response to stress and return to
baseline) may be lost at an accelerated rate, leading to accelerated biologi-
cal aging. The key point of tangency, and the key issue for life-course
research, is the extent to which the process of biological embedding can
“explain” individual or group differences in allostatic load, as they are first
measured in adulthood. The leading hypothesis would be that adverse early
experiences would lead, through biological embedding, to a high-risk
allostatic load in mid-life and late life.

OPPORTUNITIES FOR ETHNICITY TO AFFECT
DEVELOPMENTAL TRAJECTORIES

Latency and Ethnicity

In theory, there are three ways that ethnic differences could translate
into latent effects on health across the life-course. First, there is the potential
for prenatal transmission of socioeconomic or psychosocial stresses through
transplacental transmission of maternal experience via the secretion of cor-
tisol and other stress hormones. The hypothesis here is that pregnant women
from relatively deprived ethnic backgrounds will be more likely to find
themselves under some form of uncontrollable socioeconomic or psychoso-
cial stress during pregnancy. It has been shown that increased HPA axis
activity during pregnancy can be reflected in increasing circulating cortisol
in the fetus, both in humans and nonhuman primates (Gunnar and Barr,
1998; Post and Weiss, 1997). Fetal cortisol, in turn, has been shown to be
active in neurobiological development. In Coe’s (1999) work on rhesus

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

THE LIFE-COURSE CONTRIBUTION TO ETHNIC DISPARITIES 159

monkeys, a randomized, controlled trial of increasing the level of uncon-
trollable maternal stress for short bursts during pregnancy (keeping all
other aspects of gestational environment constant) led to developmental
delays in their offspring. The Dutch Hunger Winter studies and several
studies of the risks of low-birthweight and small-for-gestational-age babies
have demonstrated that prenatal stress can affect birth outcome. However,
I am unaware of any studies that directly connect ethnicity, circumstances
during pregnancy, transplacental transmission of maternal experience, and
developmental outcome.

Second, there is the potential for ethnic differences in parenting style to
make a difference in early cognitive and social development. It is well
known, and reasonably well documented, that different ethnic groups tend
to have different bonding and attachment styles with their newborns; dif-
ferent values and beliefs regarding when and how to talk with young chil-
dren and read to them; and parenting styles that can vary from the interac-
tive to the apathetic to the authoritarian. It is now clear that each of these
differences can make a difference in the cognitive and social development of
the child. For example, it has been shown that the acquisition of vocabulary
follows a dose-response relationship according to the degree of oral fluency
in the home (Hart and Risley, 1995). I am not aware of any systematic
measurements of ethnic differences in oral fluency and reading in the home.
Anecdotally, however, these are thought to be large in Canada, with Ab-
original homes believed to be relatively lacking in verbal interchange.

In the Canadian National Longitudinal Survey of Children and Youth,
apathetic and authoritarian parenting styles were strongly associated with
developmental delay (both social and cognitive), even after other factors
were taken into account (Willms, 2000). Once again, we have little useful
information on how parenting styles vary by ethnicity. At the forefront of
research in early language acquisition is the potential synergy between
language and social development, and the degree to which visual contact
with a parent or caregiver during language acquisition helps define its social
meaning. This latter may be very relevant to ethnicity and early develop-
ment. For example, Bornstein and Cote (2001) have shown that different
cultural groups around the world tend to orient their babies differently
when they are being held and carried. In North America, we tend to orient
babies outward toward the world, whereas in Japan, they tend to face
inward toward the parent.

Finally, there is the prospect that ethnicity is associated with transmis-
sion of systematically different messages regarding one’s place in the social
hierarchy during the neurobiological developmental phases of host defense
and higher executive functions. The primitive structures in the mid-brain
that sense and initiate physiological responses to threat develop over the
first few years of life and, between the third and tenth year of life, form
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extensive synaptic connections with the executive functions of the prefron-
tal cortex. Both the early conditioning of the mid-brain and the nature of
the connections to the prefrontal cortex appear to be highly conditioned by
the environment in which the child develops. At present, we do not know
the extent to which parents’ perceptions of being a stigmatized group within
society can be transmitted to the child during early development or the
extent to which a strong family network can buffer such putative effects.
We do know that children who grow up in physically abusive environments
tend to have a lowered threshold for the recognition of, and physiological
reaction to, threat in adult faces (Pollak, Cicchetti, and Klorman, 1998).
This is evidence, albeit fragmentary, that early transmission of place in the
social hierarchy can occur and can endure.

Children growing up in unsafe, noncohesive, and low socioeconomic
ghetto neighborhoods tend to reflect these conditions in cognitive and so-
cial development delays by age 4 (Kohen et al., 2002). In Canada, Aborigi-
nal children tend to grow up in such neighborhoods and in the United
States black and Latino children tend to do so as well. But once again, the
principal research question is unanswered: To what extent is ethnicity asso-
ciated with differences in early childhood environments that condition key
sensing and executive response systems in ways that influence health and
well-being across the life-course? One excellent research opportunity here
would be a life-course study of the factors that contribute to higher blood
pressure among American blacks than whites.

Pathways and Ethnicity

The story of pathways and ethnicity is, first, the story of what happens
when a visible ethnic status becomes a social constraint (or social opportu-
nity). The ways in which visible status can affect educational and social
mobility through the perceptions and actions of powerful individuals and
institutions are too numerous and well known to review here. Insofar as
these perceptions have been prejudicial to visible minorities, limiting their
trajectories of income, education, and/or occupation, they can be taken to
be relevant determinants of ethnic differences in health status, because
adult socioeconomic status carries powerful health expectations with it.

The second large factor is readiness for school. When systematic differ-
ences in early childhood experiences lead to differences in children’s readi-
ness for school, a negative pathway effect is probable. It is well known that
children who enter school developmentally unready are themselves at risk
of school failure. Classroom composition also appears to affect the educa-
tional trajectories of those who come into school fully ready for the experi-
ence. Our work in Vancouver shows that the proportion of kindergarten
children who are developmentally vulnerable entering school varies sixfold
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among neighborhoods. Our data suggest that a high proportion of children
not “ready for school” seem to hold back the “ready-for-school” children
(Mustard and Picherack, 2002). Presumably, this is a classroom pacing
effect. In Vancouver, the neighborhoods most heavily populated by Ab-
original children are those with high rates of crime, commercial sex, and
drugs; high proportions of children entering school in a developmentally
vulnerable state; and low levels of subsequent educational success. Although
similar data on readiness for school are yet to be collected in American
cities, it is well known that the neighborhoods heavily populated by Latino
and black children have similar characteristics to those populated by
Vancouver Aboriginals.

Other aspects of the pathway effect include the role of parental
expectations on children’s developmental trajectories and local levels
of environmental enrichment: neighborhood programs supporting
parenting and development, school quality beyond classroom composi-
tion, and the availability of successful role models during the teenage
years and adulthood. Sweden and Japan have been successful in com-
pressing socioeconomic gradients in achievement of basic literacy and
numeracy skills by introducing flexibility into the transition from pre-
school to school. In Sweden this is accomplished through a flexible
transition from play-based to formal learning styles. In Japan it is based
on flexible teaching and learning styles in the primary grades, especially
with respect to quantitative concepts.

It should be reemphasized here that early life conditions affect social
mobility through cognitive, social-emotional-behavioral, and physical readi-
ness for school according to the pathway model. To the extent that ethnic
differences in school readiness exist, and are related to early life experi-
ences, there will be a social mobility effect (or, for that matter, a social
immobility effect) on later health status. To the extent that ethnicity differ-
entially affects early physical development, subsequently affecting school
performance and social mobility, there could be a reverse causality effect.

Cumulative Effects and Ethnicity

The most obvious cumulative effect is that associated with the duration
and intensity of socioeconomic deprivation among those ethnic groups who
tend to be deprived. Here, the literature on socioeconomic deprivation and
health per se can simply be read into the record. However, a variety of other
“positive” cumulative effects may apply to specific ethnic groups. In Texas
first-generation Mexican families have much better health status than would
be expected based on their socioeconomic conditions. This has been attrib-
uted, in passing, to the protective effects of belonging to a strong, tradi-
tional extended family that, after a generation in America, begins to break
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down. There is also a well-known phenomenon in Canada and the United
States of increased late-life survivorship among those ethnic groups whose
early life survival rates are relatively low, particularly a tendency for supple-
mentary life expectancy beyond age 70 to be higher among African Ameri-
cans and Canadian Aboriginals than the white population, despite their
lower life expectancy at birth.

A second prospect, which undoubtedly will be receiving increased at-
tention in coming years, is disjunction between genetic susceptibilities and
environmental exposures. This can become relevant either when an ethnic
group migrates to a new place with a mixture of biological, physical, chemi-
cal, cultural, and nutritional characteristics to which it has not been histori-
cally adapted or when a host population is overtaken by an in-migrating
population that gains hegemony with respect to the biological, cultural,
nutritional, or chemical environment. The roles of smallpox and tuberculo-
sis in wiping out host populations in North America during the early years
of European colonization are examples of the latter. The spread of syphilis
to the European population and the loss of the adaptive value of sickle cell
trait to malaria among the American black population are examples of the
former. As of this writing, a key issue in Canada is the role of Western diet
in the epidemic of diabetes mellitus among the Aboriginal population. Tra-
ditional Aboriginal diets were largely absent of unrefined carbohydrates, so
the leading hypothesis is that the increasing penetration of Western diet has
created an invidious interaction between diet and genetically determined
metabolic processes in Aboriginals that are easily overwhelmed by large
carbohydrate loads. However, it is likely that, like most chronic diseases,
the full explanation will turn out to be more multifactorial in nature.

COMPLEMENTARY EXPLANATIONS FOR ETHNIC DIFFERENCES
ACROSS THE LIFE-COURSE

Four groups of explanations could potentially account for ethnic differ-
ences in health status across the life-course through population selection
processes that are not usually considered to be life-course phenomena. I label
them differential migration, differential social mobility, genetic mono-causa-
tion, and differential utilization of health services. This section will briefly
show how difficult it is, in practice, to make a clear-cut distinction between
life-course and non-life-course phenomena. Something that at first glance
appears to “confound” life-course may actually be a contributor to it.

Differential Migration

Take, for example, the differential migration hypothesis: Populations
that migrate around the world seeking freedom and opportunity are sys-
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tematically different from both the populations they left behind and those
that they encounter when they arrive in their new homes. Also, populations
that move voluntarily are systematically different from those that are sub-
ject to forced migration. They, in turn, are systematically different from
those they leave and those they encounter when they arrive at their involun-
tary destination. A wealth of evidence supports the existence of each of
these phenomena from around the world. Moreover, the first two observa-
tions, protective early life factors and birthweight differences, given in this
chapter could be accounted for by the fact that Caribbean and African
blacks in the United States are voluntary migrants, whereas American-born
blacks are either nonmigrants or, if ones’ historical memory is long enough,
forced migrants.

As a “non-life-course” hypothesis, differential migration has the poten-
tial to conceal important information by avoiding the question of how mi-
grants differ from the rest of the population and how these differences evolve
over time. For example, there is evidence that over the generations, the
children of black Caribbean immigrants to the United States start to develop
an American black “racialized” identity that strips them of certain beneficial
effects of their parents’ identities (Waters, 1999). In other words, what ap-
pears at first to be a characteristic of the migrant may be a characteristic of
the migrant-environment interaction during vulnerable phases of social de-
velopment over the life-course. Another example of differential migration
revealing a life course dimension concerns cancer in Japanese migrants to
California. They arrived in California with the typical Japanese ratio of
stomach-to-colon cancer risk that, within two generations, converted to the
typical North American pattern (Doll and Peto, 1981). By following migrant
families over several generations, it was possible to conclude that an environ-
mental/life-course interaction was decisive in what, initially, looked like a
fixed population difference between migrant and host population.

Differential Social Mobility

Differential social mobility is well known to be influenced by early
social and economic factors shaping the life-course trajectory. However,
critical appraisal requires consideration of the prospect that differential
mobility may also be based, to some extent, on biological characteristics
differentially distributed by ethnicity that make some groups more (or less)
adaptable to the socioeconomic and psychosocial environments of modern
society. This hypothesis would suggest that the social destinations of differ-
ent ethnic groups are (to some extent) predetermined, and thus the health
characteristics of these social destinations are predetermined, too. This
hypothesis rests on old and highly politically charged premises that, when
articulated, rarely lead to useful investigation.
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Whatever the role of predestination, two counterfactuals must be stated.
First, the more we know about brain development, the clearer it becomes
that the developing brain is an environmental organ and is profoundly
adaptable according to early environmental experiences. That is, phenom-
ena that might be seen as static characteristics of a given ethnicity may turn
out to be products of interactions between environment and life course.
Second, with the passage of decades and centuries, privileged and deprived
ethnic groups tend to change places with one another, and with these
changes come parallel changes in the image of their capabilities as a group.
One relevant example is the radical transformation of the image of Asian
peoples in North America during the 20th century.

Genetic Mono-Causation

Genetic mono-causation refers to the effects of genetic differences be-
tween ethnic groups that are uninfluenced or modified by the physical or
social environment, past or present. Where these exist, they could, in theory,
lead to systematic differences in health status among ethnic groups that
would be unchangeable over place and time. Although there are plenty of
well-known examples of health conditions that are found in disproportion-
ate numbers in particular ethnic groups, these conditions are all compara-
tively rare and cannot explain large differences in health status by ethnicity.
For genetic mono-causation to play a significant role, there would need to
be something on the order of a senescence gene (or gene complex) that
accelerated or slowed the aging of cells across a variety of organ systems,
and it would need to be nonrandomly distributed by ethnicity. Although
such genes may exist, and may be distributed in a nonrandom fashion
among different ethnic groups, it is worth noting that during the 20th
century the average life expectancy of the citizens of the world’s 25 wealthi-
est countries rose by 30 years, irrespective of ethnic differences and without
recourse to genetic change. There is no evidence that genetic mono-causa-
tion has played a significant role in explaining the differences in health
status among different ethnic groups that exist today, and it is likely that
the role of genetic mono-causation will remain marginal in the future.

Differential Utilization of Health Services

Finally, there is the issue of differential utilization of health care ser-
vices, by ethnic groups, that are unrelated to differences in health status.
These certainly exist. Language barriers of access to care have been docu-
mented in many jurisdictions and are strongly associated with ethnicity. For
example, in the early 1990s in inner-city Vancouver, 25 percent of surveyed
parents who had not taken their primary school-aged children to a dentist
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in the past year cited “language barriers” as the reason (Hertzman, McLean,
Kohen, Dunn, and Evans, 2002). Similarly, cultural factors may inhibit
access to care. In Canada, an important subject of investigation and service
innovation is ensuring timely access to health care for immigrant women
from cultures where women have traditionally played a subordinate social
role. Once again, this cannot be construed as a clear-cut non-life-course
process because differential utilization of health care early in life can influ-
ence health status throughout the balance of the life-course.

AN AGENDA FOR RESEARCH

The framework of understanding presented here strongly implies an
agenda for research, and several examples of it have been scattered through-
out this chapter. In broad terms, this research agenda hinges on four strat-
egies:

1. There needs to be better exploitation of migrator studies in ways
that can estimate the influences of early life factors, social construction of
identity, sense of coherence, health selection, and the other categories men-
tioned. Canada and the United States are two obvious places where such
research is feasible because of high rates of immigration, diversity of sources
of immigrants, and easy access to second-, third-, and fourth-generation
migrant populations. Cooperation must be developed between the research
community and the immigration authorities in order to find ethical ways to
gain access to sensitive administrative data and direct access to immigrants.
In Canada, these relationships are gradually being developed through per-
sistent efforts by population and health researchers to earn the trust of
immigration officials for research in the public interest.

2. There needs to be better strategic exploitation of birth cohort studies
to understand nature-nurture differences by ethnic status across the life-
course. In the United States the primary source for this work is the National
Longitudinal Study of Youth (NLSY). It has been used by several investiga-
tors cited in this chapter (Duncan and Brooks-Gunn, 1997; Guo and Harris,
2000) to study socioeconomic and neighborhood effects on child develop-
ment. This data source, in particular, has been used to show how con-
textual factors have affected differential development among American
black and white children. This work needs to be followed forward in time
to the ages at which health outcomes become prevalent. To assist this
process, it would be of great value to create a strategic partnership with the
Panel Study of Income Dynamics (PSID). The PSID is an ongoing annual
survey of several thousand households that began in 1968 and has been
refreshed over time (Lavis, 1997; McDonough, Duncan, Williams, and
House, 1997). It has been a rich source of information on labor market
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dynamics in relation to adult health outcomes because of its focus on a
middle age range. Analysis of early childhood experiences of the PSID
cohorts should be carried out in relation to their health outcomes in mid-
life. This would form a powerful complement to the NLSY and inform it
about the direction that adult follow-ups should take.

Moreover, there is a need for American, British, Canadian, New
Zealand, and continental European birth cohort studies (and other child
longitudinal studies) to develop common protocols for defining different
ethnic groups and comparing their life-course trajectories in different soci-
eties. This, of course, is easier said than done. Despite the large size of many
of these studies, the number of children of a specific ethnic group in any
sample may be too small for analysis. Also, developing common interna-
tional protocols of coordinated analysis runs up against funding asymme-
tries, researcher resistance, and other factors. UNICEF may have a role
here. It has shown a strong interest in child development in different societ-
ies, especially those in transition, and may be a powerful platform for
brokering useful international, intercohort comparisons.

3. An area in which “quick wins” may be possible would be to con-
struct case studies of successes versus failures of melting pots—working
backward from health status to understand why some melting pots support
good health status among specific ethnic groups, while others do not. For
example, although Canada’s black population is far smaller, as a propor-
tion of the total, than America’s, there has never been a discourse of black
health disadvantage in Canada. If Canada-U.S. cooperation like that devel-
oped for the recent income inequality and mortality studies were estab-
lished, it would be possible to subject this to rigorous empirical test, work-
ing backward to try to understand any systematic differences found. A
similar attempt could be made with Canadian and American Aboriginal
populations. Here, we know that although America’s treatment of its native
population was harsher than Canada’s in the 17th to 19th centuries,
Canada’s policies of forced assimilation were more draconian during the
20th century. Do these differences make a difference with respect to current
health status? As it currently stands, it is comparatively easy to capture
Aboriginal mortality in Canada, but much more difficult in the United
States. Overcoming the obstacles to Canada-U.S. comparisons in this re-
spect should be a priority.

4. Finally, we need to mobilize those who work on the neurobiology,
endocrinology, and immunology of human development to understand bet-
ter how ethnic differences and different forms of ethnicity-society interac-
tion can embed themselves in human biology so that systematic differences
in health status can occur. For example, some forms of ethnic-society inter-
actions (material and psychosocial) appear to be harmful to health, and
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others do not. In another example, it seems to be worse to be black than
brown in America despite the visibility of both. Also, it seems that the
effects of ethnicity are more pronounced for black men than women in
America, at least in terms of economic success and survival through the late
teenage years and young adulthood. The field of resiliency (Grotberg, 1995;
Werner, 1989) needs to be brought into the discussion here. There is evi-
dence from many manmade and natural disaster zones around the world
that a relatively large proportion (approximately 30 percent) of children
seem to be strengthened, rather than weakened, by their negative early
experiences. They are deemed to be the resilient children. Resiliency seems
to accrue to those who have a strong sense of self-efficacy and the sense that
they are loved and supported by significant others. Whether or not resil-
iency can be taught, or engendered through social initiative, may be of great
significance in relation to ethnic disparities in health over the life-course
and to the biological embedding of adverse early experiences.
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Selection Processes in the Study of
Racial and Ethnic Differentials in
Adult Health and Mortality

Alberto Palloni and Douglas C. Ewbank

This chapter examines the potential influence exerted by selection pro-
cesses in the estimation of racial and ethnic differentials in health and
mortality. Selection is important because it may influence the direction and
magnitude of observed racial and ethnic differentials. In addition, selection
processes may exaggerate (attenuate) estimates of effects of membership in
a racial or ethnic group that occur due to the existence of intervening
mechanisms. We do not undertake this task with the presumption that
selection processes are the only or even the most important mechanisms
that generate observed racial and ethnic disparities in health and mortality.
Instead, we argue that the formulation of sensible inferences and a richer
understanding of these disparities require that we consider them explicitly,
on an equal explanatory footing, with other possible interpretations. Giving
short shrift to or dismissing selection processes on the grounds that they are
of trivial importance or because they have been invoked at times in ill-
advised applications of social Darwinism only obfuscates the problem.
Indeed, some selection processes at least involve mechanisms through which
social and economic disparities within racial or ethnic groups are repro-
duced over time and across generations. To the extent that these mechanisms
are empirically relevant for health and mortality, selection processes become
an integral part of the production of racial and ethnic disparities. Therefore,
they should be treated adroitly instead of being portrayed as a nuisance. We
will show that, far from negating the role that material, cultural, social, and
behavioral factors have in the production of health and mortality inequali-
ties, explanations that invoke selection mechanisms identify alternative
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paths through which these factors may influence health and mortality.
Thus, interpretations based on selection arguments can serve to identify
social and economic processes that perpetuate social stratification in societ-
ies at large as well as within racial and ethnic groups.

In this chapter we introduce terminological clarifications and examine
some examples of selection processes. We provide a precise definition of
selection processes that pertain to health and mortality inequalities, and
introduce a simple taxonomy to classify them. We examine strategies for
conceptualizing selection processes within the literature on health and mor-
tality. We review a broad array of arguments regarding selection, from
those that promote it as a universal cause of all social and economic in-
equalities in mortality and health, to those that consider it as the intellectual
debris of genetic determinism. We examine in some detail three classes of
selection processes that are relevant in the area of racial and ethnic health
disparities. Using a mixture of simulated and empirical data, we estimate
the potential magnitude of their effects and show that, in some cases at
least, the impact of selection processes can be quite large—large enough to
lead to misinterpretation of observable data and to erroneous policy pre-
scriptions. The chapter ends with a brief discussion of alternative ap-
proaches that address conceptual and empirical problems associated with
the identification of selection processes.

CONCEPTUAL CLARIFICATION:
NATURE OF SELECTION PROCESSES

Conceptualization and Examples

The observed association between an individual’s social class or posi-
tion and health status and mortality risks can be due to two different
processes. The first is one whereby influences on health and mortality result
from the action of characteristics intrinsic to the social position. Individuals
are endowed with these characteristics only by virtue of having attained the
social position. For example, members of higher social classes may experi-
ence lower mortality because they command more wealth or have attained
higher educational levels, and either of these traits is conducive to better
health and lower mortality risks.

The second process occurs because individuals have traits or attributes
that simultaneously increase their likelihood of accessing (leaving) social
positions and exert an influence on their health status and mortality risks.
For example, attributes that enhance an individual’s health status during
adulthood may also contribute to more advantageous earning profiles and
to higher educational attainment. In this case the observed association
between social position or class, on the one hand, and health status and
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mortality risks, on the other, is at least partially the result of the mechanics
of accession processes, not the consequence of endowments of the social
position or class conferred to individuals when they reach it. The observed
association between social class and health or mortality is a consequence of
a “health selection process” whereby those sharing a particular social posi-
tion are disproportionately “selected” from among members of the popula-
tion who also share particularly low (high) values of the health-relevant
traits or attributes.

The literature on social class and racial and ethnic health and mortality
differentials has conventionally focused on mechanisms of the first type and
seeks to quantify the direct effects of social stratification on health and
mortality differentials. However, because of the presence of the second
mechanism alluded to earlier, inferences regarding the direct effects of mem-
bership in certain social positions cannot be based solely on observed corre-
lations. First, identification of selection mechanisms and estimation of their
contribution to observed correlations is an important endeavor that leads
to more precise estimation of the direct effects of social classes or social
positions. In statistical jargon, accounting for selection is necessary to ob-
tain consistent estimates of the effects of social class on health status and
mortality. Second, except in the case when traits relevant for both health
and social stratification are allocated at random, mechanisms involving
health selection are part of the overall process whereby social stratification
generates health and mortality inequalities and thus should also be a focus
of study for researchers interested in the genesis of health and mortality
differentials.

We now review examples of selection processes.

The “Healthy Worker” Effect

The “healthy worker” effect refers to cases when individuals are able to
occupy a place in an occupational hierarchy by virtue of their superior
health status. For example, a study relating work activities and heart dis-
ease (Paffenbarger, Laughlin, and Gima, 1970) showed that the optimal job
allocation strategy among stevedores required careful matching of physical
demands associated with job duties and individuals’ characteristics. As a
result individuals in superior health were more likely to be assigned to the
most demanding and risky jobs. This could lead to the paradoxical situa-
tion whereby individuals who occupy more demanding, stressful, and risky
positions are in better health. In this case, the observed association be-
tween, say, a measure of occupational risk or exposure to stress, on the one
hand, and health and mortality, on the other, is less than the true associa-
tion. The fact that incumbents of occupational positions with higher expo-
sure to illnesses and disability are drawn from among the healthiest mem-
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bers of the population can lead to an attenuation and even reversal of the
true association between risk exposure and prevalence of illness or disabil-
ity. Clearly, one cannot infer from observation that more stressful and
physically strenuous jobs are more beneficial for individuals’ health. Al-
though in this example the allocation of positions according to health status
takes place through an explicit decision-making process, this rarely will be
the case. Invariably it will occur via the operation of mechanisms that are
latent, complex, influenced by time lags, and hardly ever explicitly mani-
fested or justified.

In another study focusing on the association between mortality and
exposure to radiation hazards, it was shown that mortality was lower
among employees working within a nuclear facility than among the popu-
lation living in the surrounding area (Voelz et al., 1978). But this observa-
tion cannot be construed to suggest that exposure to higher levels of radia-
tion is immaterial for mortality risks. This is because individuals who
worked in the nuclear facility may have been highly selected for character-
istics or traits that affect their overall exposure to the risk of cancers and
other chronic conditions. Thus, like the first example, possession of traits
that enable accession to the occupation also influence their health status,
but were part of the individuals’ endowment before accession to the social
position.

But, unlike the first example, there is an additional mechanism that
could create the observed association between occupation and cancer
incidence. This mechanism operates via the existence of traits or behav-
iors acquired after accession to the position that contribute to reducing
mortality risks. Behavioral modifications adopted to minimize exposure
to alternative carcinogens (smoking) may be the direct consequence of
occupancy, part of a conscious deployment of individual behaviors to
offset increased exposure to known risks. Healthier profiles that result
from behavioral management designed to compensate for increased expo-
sure at work will create an observed association between (lower) mortal-
ity risks and health status that is genuinely produced by occupancy of the
social position itself. These relations contribute to the observational cor-
relation between social position and mortality, but are not selection ef-
fects as defined earlier. Instead, they should be genuinely attributable to
the occupancy of the position.

The “Healthy Migrant” Effect

Migration is an action through which some individuals living in one
residential area accede to another area. As other acts of accession to social
positions, individual migration requires the possession of individual traits,
some of which may be personal (e.g., intelligence, risk tolerance, time pref-
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erences) and others may involve membership in a group (e.g., social connec-
tions, social support etc.). Except for some types of migration such as
forced relocation and refugee flows, migration requires decision making
that is heavily dependent on the previously mentioned individual attributes.
Some, though not all of them, may be connected to health status. Selection
through migration goes beyond the fact that migration rates among the
disabled, mentally ill, or other population categories with obviously im-
paired health status are lower than among the rest of the population. Indi-
viduals who migrate may be more educated, less risk averse, more aggres-
sive and entrepreneurial, more resilient, with low discount rates of the
future, and better prepared to face stressful situations. The net result could
be that the distribution of health status in the migrant population at desti-
nation will look quite different from the health status distribution of a
random sample of the population of origin.

A healthy migrant effect leads to the same potential misinterpretation
identified previously in the case of the healthy worker effect. A comparison
between members of the migrant group and the population at origin will
reveal health status disparities. But this cannot be used to infer effects
associated with adoption of traits and behaviors at destination or, alterna-
tively, with the act of migration itself. Similarly, comparisons between the
migrant group and the population at destination do sometimes reveal unex-
pectedly low differences. But these should not automatically lead one to
infer the importance of cultural advantages (disadvantages) of the migrant
over the native group.

The healthy migrant effect has been examined in a number of contexts.
It is a prime target of epidemiological studies seeking to isolate the effects of
environment on health status. One of the earliest and best studied examples
was the case of Japanese migrants in California who experienced lower
incidence of gastric cancers than the Japanese in Japan (Dunn and Buell,
1966). The most obvious interpretation is that reduced rates of gastric
cancers are associated with a newer diet in the place of destination; thus, an
environmental effect might be inferred (see also Kasl and Berkman, 1983).
But this may overlook the fact that Japanese migrants to California were
not a random sample of the Japanese population, either in terms of social
class or in terms of region of residence or their own ethnicity. A second
study found that Japanese living in Japan as well as those living in Hawaii
and Los Angeles displayed serum cholesterol levels that were directly re-
lated to the percentage of calories supplied by fats in their diet; this provides
added evidence for the environmental hypothesis (Keys et al., 1957). A
third study, also among Japanese living in the United States and in Japan
(Marmot, Adelstern, and Bulusu, 1994; Marmot and Syme, 1976), shows
that those living in the United States (particularly in California) displayed
higher rates of coronary heart disease than those living in Japan. Although
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this finding could be associated with different intensity of exposure to key
risks factors such as stress, it also can be attributed to characteristics of the
“new position” (e.g., stress of being a migrant in the United States, newer
and more deleterious lifestyle). But it could just as easily be explained by the
fact that migrants are more likely to be drawn from a population that
experiences higher risk of coronary diseases and blood pressure anywhere,
regardless of migration status—namely, type A personalities (Graham and
Graham-Tomasi, 1985; Rosenman, Friedman, and Strause, 1964). An im-
portant finding that tilts the balance toward the environmental interpreta-
tion is that coronary heart disease is lower among Japanese migrants who
adhere more strongly to Japanese culture, a behavioral strategy that may
offset some of the added risks imposed by increased environmental stress
(Marmot and Syme, 1976; Marmot et al., 1994).

A number of studies of migrants’ health status show the recurrent
finding that migrants to an area display lower mortality rates than those in
the origin population. This is a distinctive marker of migrant selection, and
though it does not prove its existence, it certainly suggests its presence (Kasl
and Berkman, 1983; Marmot et al., 1994; Swallen, 1997b). An important
exception to this regularity is the classic study of Irish migrants living in
Boston and their siblings living in Ireland. This study found no important
differences in death rates due to cardiovascular disease across the groups
(Trulson et al., 1964).

Finally, the “Hispanic paradox” in the United States refers to the fact
that Mexican and some non-Mexican Hispanics experience similar or bet-
ter health status and lower adult mortality rates, and their infants are born
at higher weights than African Americans and non-Hispanic whites (Palloni
and Morenoff, 2001). These regularities have been attributed to a number
of factors, all the product of traits and endowments that migrants may
bring with them or acquire during their stay at a destination. These include
more favorable behavioral profiles in terms of diet, smoking, and alcohol
consumption (Abraido-Lanza et al., 1999; Markides and Coreil, 1986;
Sorlie et al., 1993); more cohesive social networks; and superior social
support (Frisbie, Cho, and Hummer, 2001). But it is just as likely to be the
result of superior health status of migrants that preceded and facilitated the
act of migration.

Social Stratification and Health Status

There are mechanisms other than the “healthy worker” effect that
facilitate or impede individuals’ accession to positions in the social stratifi-
cation system. Even if, for example, earnings and income differentials were
largely explained by educational attainment (and they are not), the question
remains about the degree to which educational attainment, and more gener-
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ally, cognitive abilities and other market-related skills commanding higher
salaries and wages are influenced by health status experienced by individu-
als early in their lives. The possibility that health status may play a non-
trivial role in the allocation of individuals across the social stratification
system is strengthened by findings that suggest that earnings are tightly
related to unconventional skills, those that are not part of the bundle of
labor inputs in a standard production function (Bowles and Gintis, 2000).
Some of these factors are related to health status early in life. Relatively
recent work on the effects of early childhood on lifecycle trajectories (see
Chapter 5, this volume) suggests new insights into the mechanisms that
may link health status and earnings potential. Although some of these
relations have been suspected for a long time (Goldberg and Morrison,
1963; Harkey, Miles, and Rushing, 1976; Illsley, 1955), efforts to incorpo-
rate them as an integral part of the study of social class mortality and health
differentials are of more recent origins (Case, Fertig, and Paxson, 2003;
Goldman, 2001; Palloni and Milesi, 2002; Power, Fogelman, and Fox,
1986; Power, Manor, and Fox, 1991; Power and Matthews, 1997; Power,
Matthews, and Manor, 1996; Stern, 1983; West, 1991).

Because the relevant processes may be spread out over a lifetime, in-
volve long time lags, and are mediated by a number of intervening mecha-
nisms, the resulting effects are referred to in the epidemiological literature
with the rather unfortunate label of “indirect selection effects.” This is
apparently to distinguish from “direct selection effects,” which are more
akin to reverse causality (to be reviewed).

Dilution of Mortality Excesses and Closing Ethnic
Mortality Gaps: Heterogeneity

It has been observed that comparisons of mortality levels between two
racial or ethnic groups could lead to different inferences depending on the
age interval to which they refer. This occurs when age-specific mortality
rates of the groups being compared either converge toward each other or
cross over at some point. The explanations for this pattern of differentials
are diverse and include the possibility of data artifacts, the presence of
mechanisms with age-specific effects, and selection processes. We will re-
view three examples of this phenomenon. Not all of them are pure ex-
amples of selection processes, but all were, at one time or another, attrib-
uted to selection processes.

The first example involves the comparison of black and white mortality
rates in the United States. What intrigued most researchers was the fact that
mortality rates for blacks converged toward that of whites at older ages
(Manton, Poss, and Wing, 1979; Manton and Stallard, 1984). As we know
now, most of the convergence is due to a data artifact produced by poor
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quality of age declaration (overstatement) among blacks both in death
certificates and in Censuses or other population registers used to calculate
the rates (Coale and Kisker, 1990; Preston et al., 1998). But for some time,
the idea that the convergence was real and not the product of data errors
dominated the discussion. One explanation proposed at the time that did
not receive much support was that factors that determine mortality in each
group are not invariant with age, and a few of them that could have been
harmful (beneficial) early on become protective (deleterious) later in life.
Factors may include lifestyle and affluence.

The most influential explanation for the apparent convergence is that,
as a result of mortality differentials early in life, the composition by health
status of surviving members changes more drastically in one racial group
than in the other. Thus, because blacks are exposed to a more severe
mortality regime early in life, the survivors to older ages may be healthier,
or less frail, than their white counterparts, and their average mortality risk
closer to that of whites than earlier in the life course. The underlying
mortality differentials between the two races remain unchanged, while the
one we observe suggests that differentials change across the age span.

A second example of convergence involves mortality risks of Hispanics
and non-Hispanic whites in the United States. These tend to converge at
older ages even though Hispanic mortality is considerably lower than non-
Hispanic white mortality at younger ages (Palloni and Arias, 2003). Here,
too, there is the possibility that convergence is an artifact of age misstate-
ment, but, unlike the case of the black-white crossover, the evidence to
support this conjecture is not strong. As argued by researchers trying to
explain a similar convergence of infant and child health status, the pattern
could be an outcome of assimilation and adoption of harmful behavioral
profiles among Hispanics or due to the cumulated effects of lower quality
health care that are seen as duration of residence in the United States (and,
with it, age of incumbents) increases (Morenoff, 2000; Rumbaut and Weeks,
1991; Scribner, 1996). Another possibility we will explore as an example of
reverse causality is that at older ages, there is substantial return migration
to Mexico by Mexican immigrants with poor health status.

Alternatively, it could just as easily be the result of a selection process
similar to that invoked to explain the black-white mortality convergence. The
only difference in this case is that it is the relatively more severe early mortal-
ity regime to which non-Hispanic whites are exposed that could drive the
convergence toward the lower mortality rates of that of Hispanics.!

A final example of heterogeneity involves comparisons by risk groups.
Recent work on disease and mortality in a regional sample of Hispanics
reveals that obesity—a risk factor for diabetes, cardiovascular diseases and
circulatory problems, among other chronic conditions—is associated with
lower, not higher, odds of mortality at older ages (Markides et al., 2001).
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Similar findings have been associated with cancer morbidity (Woodbury
and Manton, 1977). The robustness of these findings remains to be decided
and obvious competing hypotheses—such as the fact that the contrast group
includes individuals with very low body mass due to the presence of severe
illnesses—need to be eliminated, but these outcomes could be the result of
selection processes analogous to those invoked to explain mortality cross-
over. Individuals who are obese do indeed experience higher mortality risks
at some ages. But those who escape higher mortality and survive to older
ages may be selected for factors that are protective: Survivors from the pool
of individuals with higher mortality risks associated with obesity, cancer, or
other co-morbidities are disproportionately drawn from a subpopulation
with a more beneficial health profile that confers them protection against
higher risks associated both with obesity (or cancer or other morbidity),
diabetes, and other conditions.

In these examples, the observed differentials between groups (race,
ethnic, risk group) shift as individuals age. Except for the case of the black-
white crossover, the shift is real and observed, not an illusion. However, the
shift cannot be interpreted as a consequence of changes in the differentials
across groups (which, in all examples given earlier, may have been fixed).
The variability in the magnitude and direction of differentials is an outcome
of processes of selective survival that are different across the groups being
compared. The commonality in all these examples is this: As in the illustra-
tions of selection posed earlier, there are traits (underlying individual health)
that affect the likelihood of individuals’ promotion to positions (surviving
to older ages) and that simultaneously influence the mortality risks experi-
enced in those positions (underlying risks at older ages). The key phenom-
enon common to all these examples is selection on some health-relevant
traits among individuals who survive to an older age. This type of selection
effect is referred to in the literature as heterogeneity.

Reverse Causality, ‘Drift’ or Social Mobility Through Ill Health

There are situations in which severe health limitations and impairments
constrain individuals affected by them to occupy a much narrower range of
occupations or social positions than the general population. The best known
examples involve physical limitations such as blindness or psychiatric con-
ditions such as schizophrenia, both of which severely limit possible jobs,
occupations, and social positions. But the relatively worse health status of
these individuals is a cause rather than a consequence of their social
positions.

A subtler and more commonly found class of reverse causation includes
situations in which deterioration of health status directly leads to erosion of
an individual’s social and economic positions. Individuals make decisions
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about labor supply that partially depend on their current or anticipated
health status. Thus, those who retire and leave the labor market due to
health reasons will forego income and may endure fast erosion of savings to
keep desired standards of living. Disinvestments and asset dilution are phe-
nomena that can occur as a result of health deterioration. Similarly, large
out-of-pocket expenses to defray caring costs of chronic illnesses and dis-
ability may be more or less common depending on illness, disability, and
type of insurance coverage.

A third example of reverse causality appears in the analysis of health and
mortality differentials involving migrants when return migration flows are
possible and of some demographic relevance. This is because immigrants who
return to the place of origin may be disproportionately drawn from among
those who are affected by ill health or disability. As in the cases described
previously, the change of social status (from immigrant to outmigrant) is a
direct consequence of actual or anticipated health status. Admittedly this type
of reverse causation is relevant for only some migrant groups, not all.

The common feature in all three examples of reverse causality described
previously is that the observed total correlation between social position and
health and mortality will be partially influenced by a subset of individuals
who occupy positions as a result of their preexisting health status. Thus, it
may be that the overall negative association between, say, occupational pres-
tige and mortality is attenuated once we take into account the fact that
individuals with physical or psychiatric impairments can only occupy low-
prestige occupations by virtue of their impairments. Or, the observed strong
and negative association between wealth and mortality will diminish consid-
erably once we account for the fact that chronic illnesses result in wealth
dilution. Or, finally, the observed advantageous health status of migrant
relative to native population at older ages may disappear altogether once we
account for return migration of the most frail among return migrants.

In all these examples, the observed association between health and
social position is a result of the direct effect of health status on social
mobility. Unlike the healthy migrant or healthy worker effect, the observed
association is not a product of traits that simultaneously influence both
health status and social mobility. Like the healthy migrant and healthy
worker effect, the observable association does not reflect the influence of
characteristics or traits of social positions on the health status or mortality
risks of individuals.

In the epidemiological literature, these relations and their observational
features are referred to as “direct selection effects” or “drift” (West, 1991)
and have been treated mostly by enhancing the observational plan (Fox,
Goldblatt, and Jones, 1985). In the social sciences and economic literature,
these relations are referred to as reverse causality or endogenous effects and
have been treated with a combination of more powerful and well-grounded
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theoretical models and better observational plans. Thus, work on savings
motives, on the dynamic of wealth accumulation over the life course, and
on their relation to health status is becoming better integrated in econo-
mists’ lifecycle models (Lilliard and Weiss, 1996; Smith, 1999). Recent
empirical work confirms that there are important effects of individuals’
antecedent health status on subsequent wealth accumulation or dilution.
The relation operates through a variety of intervening mechanisms, includ-
ing, but not limited to, saving decisions (Adams et al., 2003; Smith, 1999).

Selection Effects and Their Relevance for Assessment of
Racial and Ethnic Disparities

Taxonomy

In the examples described previously there is a fundamental distinction
between effects associated with characteristics of a social position (or age)
and those associated with individual traits that influence both individuals’
health status and subsequent mortality risks and his or her ability or poten-
tial to occupy the position. These are all processes that can be represented
with a causal diagram such as the one in Figure 6-1a. Although in the more

Social class

v

Health status

FIGURE 6-1a Relations involved in health selection effects.
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statistically inclined literature these are referred to as cases of “causal spu-
riousness” or “endogenous effects,” we will follow the literature on health
differentials and refer to these as health selection effects (Goldman, 2001;
West, 1991). Because in real-life situations there also will be direct effect of
traits associated with social position on health and mortality, Figure 6-1a
also displays a direct connection between social position and health status.
The observed correlation between social position and health status is a
result of both the direct and the spurious linkage. The analyst has the task
of sorting out their respective contributions.

If social mobility were impossible, antecedent health-related traits could
still induce a spurious correlation between social position and health or
mortality risks by altering the health status composition within each group
at different ages. This is the key feature of processes involving heterogene-
ity. They can also be represented by Figure 6-1a as long as one keeps in
mind that in the case of heterogeneity, the social position refers to an age
category.

The causal diagram appearing in Figure 6-1b depicts a situation where
past health status directly influences the social position. In this case health
status at some point in time directly influences the social position an indi-
vidual may occupy subsequently. Although in the literature on health dif-
ferentials this is referred to as “direct selection” or “drift” (West, 1991), we
will refer to it as an example of reverse causality.

Antecedent Social class
health status > of
destination
Social class
of
origin

FIGURE 6-1b Relations involved in reverse causation.
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In this document all three processes will be treated as examples of
selection processes, although strictly speaking, only health selection effects
and heterogeneity should be classified as such. It is often difficult to draw a
precise distinction between empirical examples of these processes, particu-
larly those involving reverse causality and health selection effects proper.
However, in the interest of conceptual clarity and because it has direct
methodological implications, we will always keep them separate.

Why Do Selection Processes Deserve Attention?

Why should selection processes be considered at all in evaluating the
magnitude and direction of ethnic health and mortality disparities at older
ages? The connection between some selection processes described earlier
and ethnic disparities is transparent in some cases, but is much less so in
others.

The Hispanic paradox, a possible outcome of both health selection
effects and reverse causality, is a key phenomenon in the assessment of
differentials in health and mortality for Hispanics in general, but also for
other ethnic groups heavily affected by migration inflows. According to
recent estimates, the Hispanic population aged 65 and over represents about
4.1 percent of the total U.S. elderly population. Given current age distribu-
tions and projected net migration inflows, this fraction will increase sub-
stantially in the near future (National Center for Health Statistics, 2000).
Combined with the fact that this population displays what is considered by
many to be peculiar profiles of health status and mortality, this implies that
we have much to gain from considering explicitly the relevance of selection
processes.

Heterogeneity in health and mortality can produce observed trajecto-
ries of mortality and health status for any group that are deceiving in the
extreme. To the extent that the impact of heterogeneity differs by ethnic
groups—and, as we show later, there are very good reasons to suspect that
they will—comparisons of health and mortality across race or ethnic groups
may yield misleading conclusions and misguided policy prescriptions. Het-
erogeneity affects all cross-group comparisons of health status and mortal-
ity, not just those of one or two ethnic groups, and must be regarded as a
key component in any research on the subject.

The case for a serious examination of health selection effects for groups
other than those heavily composed by migrants is less obvious. By defini-
tion these effects occur only by virtue of the fact that social mobility may be
a function of preexisting health conditions. It is then, and only then, that
observed contrasts by social groups can produce erroneous inferences about
mortality and health status. But if racial or ethnic groups are closed to
inflows and outflows from and to other ethnic groups, the problem would
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seem to be purely academic. This is not so for two reasons. First, one of the
important tasks that analysts must perform to assess the magnitude of
ethnic and racial differentials is to obtain measures of effects that can be
attributed to membership in ethnic groups, as distinct from effects associ-
ated with the within-ethnic-group composition by other health-relevant
attributes, such as income, wealth, education, and the like. Assume, for
example, we wish to test the hypothesis that black-white differentials in
health and mortality are associated with social discrimination in the supply
of health care. For this purpose, it is important to eliminate the fraction of
the total black-white gap in mortality or health associated with income
differentials, as income is a known determinant of access to health care. But
in doing so, we are introducing the possibility of health selection effects
because accession to relevant social positions (in this case reflected in in-
come categories) may be different across ethnic groups. If so, the estimated
effects associated with income and, as a result, the “net” effect associated
with membership in an ethnic group will be affected by health selection
effects. How large these effects can be, or if they exist at all, is a matter to
be decided by empirical research and should not be neglected on the basis of
a priori judgments.

Second, the composition of some ethnic groups is, to some extent at
least, affected by identification of individuals who belong to them (Guend,
Swallen, and Kindig, 2002). Increased fluidity in the composition of racial
and ethnic groups will be a first and most important consequence of chang-
ing criteria for classification of the population by race and ethnicity. These
changes will make possible social accession into racial or ethnic groups in
much the same way as these are possible for social classes or other social
positions in an open society. To the extent that racial or ethnic mobility is
health related, the researcher will face problems analogous to those gener-
ated by health-related social mobility.

SELECTION PROCESSES IN THE LITERATURE ON HEALTH AND
MORTALITY DIFFERENTIALS

The literature on selection processes as “producers” of health and mor-
tality inequalities has a long and variegated pedigree. Arguments about
health selection effects are found early on in discussions about U.S. mortal-
ity differentials by occupation (Perrott and Collins, 1935). There is indirect
reference to it in Britain (Stevenson, 1923) and more detailed discussion
appears in the work of Illsley and others (Goldberg and Morrison, 1963;
Illsley, 1955). More recently, the issue of health selection effects and some
types of reverse causality have resurfaced, but have also become more
contentious and controversial, often pitting polarized positions against each
other, from those who believe that virtually all social class differentials in
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health and mortality are attributable to health selection processes and re-
verse causality (Illsley, 1986; Stern, 1983) to those who believe they are
completely irrelevant (Wilkinson, 1986). It may be neither.

A Brief History of Research Traditions on Selection Issues

Discussion of selection processes in past research has progressed
through several stages well summarized by West (1991). The origin of
systematic discussion of selection processes in the literature on health and
mortality differentials is associated with the so-called black report on social
class differentials in British mortality (Townsend and Davidson, 1982), in
which selection processes (mainly health selection effects and reverse cau-
sality) are considered as one of four possible mechanisms producing social
class differentials in mortality. The authors of the report did not find the
argument about selection very convincing nor did they think that the evi-
dence was consistent with its presence. But their rendition of health selec-
tion effects and reverse causality had a distinctively Darwinian tone to it
and lost sight of the possibility that selection processes could operate
through market demand for individual traits influenced by factors that also
contribute to adult health status. Also, as argued by Goldman (2001) in
relation to similar empirical evidence invoked against selection elsewhere in
the literature, the data analysis that led to dismiss the selection argument
does not stand up to evidence constructed via simulated data.

Stern (1983) revisits the claims made in the black report, and in a
curiously overlooked paper, he convincingly illustrates the simple claim
that health-dependent social mobility inevitably leads to exaggeration of
social class differentials in health and mortality. Stern’s arguments found
empirical support in earlier work by Illsley (1955), who had already pro-
duced empirical evidence suggesting that comparison of health effects using
parental social class and achieved social class led to very different patterns
of health differentials. Illsley’s results are consistent with Stern’s simplified
numerical exercise documenting the influence of intergenerational mobility
on cross-sectional health differentials.

More recent discussion of selection processes falls into two distinct
categories of research. The first of these focuses almost entirely on reverse
causation. These studies seek to identify the effect of a limited number of
diseases, such as schizophrenia (Goldberg and Morrison, 1963), epilepsy
(Harrison and Taylor, 1976; West, 1991), chronic bronchitis (Meadows,
1961), or mental and physical impairments (West, 1991), on occupational
achievement. Some of these studies analyze occupational class differentials
under the prism of reverse causality, that is, aiming to identify processes of
“drifting” into lower status occupations among individuals who are in poor
health (Fox et al., 1985).
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The second category of research includes studies that examine more
carefully the linkages between early health status and early childhood con-
ditions, on the one hand, and adult health status and adult socioeconomic
conditions, on the other (Barker 1991; Ben-Shlomo and Kuh, 2002;
Forsdahl, 1978; Koivusilta et al., 1998; Kuh and Ben-Shlomo, 1997
Lundberg, 1986, 1991; Wadsworth, 1991). These are studies that focus
more on health selection effects and less on reverse causality, and rely on
evidence made possible by the availability of longitudinal follow-ups of
several birth cohorts in a number of countries (Lundberg, 1986, 1991;
Power et al., 1986, 1990; Wadsworth, 1986; Wadsworth and Kuh, 1997).
Similarly, analyses of the Panel Study of Income Dynamics (PSID) and
National Longitudinal Surveys in the United States have taken the place of
true cohort studies, and important research has already examined links
between early conditions and adult health and social class.?

As suggested in a review of findings available a decade ago (Blane,
Smith, and Bartley, 1993), the record from type of research on selection
processes is mixed at best, as differences in procedures, conceptualization,
and measurement lead to different conclusions. Some suggest important
effects (Wadsworth, 1986), whereas others conclude that health selection
effects are weak at best (e.g., Power et al., 1990). A more recent review
indicates that the relations could be strong and suggests the possibility of
nontrivial health of selection effects (Palloni and Milesi, 2002; see also Case
et al., 2003).

The most influential work on heterogeneity emerges in the Unites States,
where a flurry of research activity identifies inferential problems that the
so-called “unmeasured” heterogeneity poses.> Most of this literature
(Manton and Woodbury, 1983; Manton, Stallard, and Vaupel, 1981;
Vaupel and Yashin, 1985) deals with mortality directly, but the problem is
more general and can affect any survival process where attrition of indi-
viduals depends on some unmeasured characteristic (Heckman and Singer,
1982; Trussell et al., 1985). The literature contains important warnings
about the influence of unmeasured traits on observed differences in mortal-
ity (or prevalence) among individuals belonging to two or more groups.
Like the problems associated with health selection effects, those associated
with heterogeneity have attracted attention, but have not yielded entirely
satisfactory solutions.

Bringing Selection Processes Back In

The tenor of the dispute about health selection effects, particularly in
the context of British studies, has distracted researchers from the key issues
on which all parties in the dispute should agree (Blane et al., 1993; West,
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1991). The issues, when they are relevant, are that health selection effects
and reverse causality are part and parcel of the object being studied—
namely, the processes through which certain social and economic traits that
individuals acquire and the health conditions to which they are exposed
interact to produce observed differences by groups in health and mortality.
In a thorough review of mechanisms responsible for health and mortal-
ity inequality, Goldman (2001) adopts the most reasonable position,
namely, to place health selection effects (and reverse causality) on the same
analytical level as other factors that are potential determinants of health
and mortality. Tests of hypotheses regarding the relevance of each of them
must recognize the possibility of effects associated with the others. Simi-
larly, West (1991) cogently argues for a framework that, while directing
attention to social class attributes, should also include consideration of
selection processes (mostly health selection effects and reverse causality):

In a fundamental sense, health selection [health selection effects and re-
verse causality] does not occur in a social vacuum; it is the outcome of an
interaction between more or less valued attributes of individuals and the
opportunity structures and the institutions and social agencies which con-
trol social access to and process within them. In this [. . .] formulation of
the issue, all health selection is discrimination of one kind or another,
some of which like sex and race discrimination may be judged unfair and
wrong (West, 1991, p. 380).

One does not need to go as far as to suggest that health selection effects
and reverse causality may be likened to discrimination. But, as labor econo-
mists have amply recognized (Bowles and Gintis, 2000), different social sys-
tems at different points in time will experience higher demand for some traits
than others. Some of these traits may not only command higher incomes and
privileges, but also depend on health status. If this is so, health selection
effects will be more likely. But this does not make the social stratification
system any less real nor does it deny that some characteristics of high-paying
jobs, such as health insurance or behavioral profiles, may be genuine conduits
to much better health status and to lower mortality risks. As reviewed else-
where (Case et al., 2003; Palloni and Milesi, 2002), there are grounds to
believe that early conditions (health status as well as socioeconomic charac-
teristics) are implicated in early adult socioeconomic status attainment. If, as
some literature in labor economics suggests, this relation proves to be more
than tenuous—and this can only be determined empirically—then health
selection effects must be part and parcel of research on health and mortality
differentials by social class or by racial and ethnic groups.

The case for a revisionist position regarding reverse causality effects has
been made stronger by recent economic work on lifecycle savings (to be
discussed). The processes examined should not be reduced to the case of rare
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physical or mental impairments, but must include a whole range of actual
and anticipatory individual behaviors that are conduits for effects of health
status on social and economic standing. We are likely to study these processes
more thoroughly as more and better longitudinal data sets become available.

Finally, it is unlikely one requires additional admonitions to warn
against the influential effects of (unmeasured) heterogeneity. Like the case
of health selection effects and of reverse causality, we have made important
strides in understanding ways to identify the presence of unmeasured het-
erogeneity and to construct adjustment factors to attenuate its effects. As
before, this involves a mixture of strategies, including novel study designs
and advances in formal modeling.

SELECTION PROCESSES RELEVANT FOR RACIAL AND
ETHNIC DISPARITIES

In this section we review evidence from empirical studies and from simula-
tions about the magnitude of effects associated with some selection processes.
Our main conclusion is that these effects are not trivial. They should be taken
seriously when examining disparities across social classes or across racial and
ethnic groups in the United States and in other societies where social and
physical mobility is an important feature. We draw from empirical evidence
documenting the plausibility of selection effects, and also from simulated exer-
cises that permit the calculation of ranges for estimates of effects under a
number of conditions. Although the results of simulation exercises do not
constitute evidence per se for or against any hypothesis, they provide a baseline
for judgment. If the effects obtained through simulations are large and if the
conditions defining the corresponding simulated scenarios are judged to be
realistic, we can at least conclude that selection effects must be modeled explic-
itly before assessing the extent of health and mortality disparities.

The section is organized as follows. First, we examine the so-called
Hispanic paradox and assess the claim that it may be the result of health
selection effects and reverse causality. Second, we discuss the importance of
heterogeneity in the case of black and white mortality disparities in the
United States. Finally, we evaluate the potential significance of biases in-
duced by health selection effects and reverse causality.

The Hispanic Paradox*

Background

The finding that migrants to the United States tend to show either
similar or much better adult mortality experience than native populations is
quite pervasive. Rogot and colleagues (1992) find that foreign-born persons
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who migrated to the United States have lower mortality than do U.S.-born
individuals. In a previous study using birthplace statistics, Kestenbaum
(1986) detected a similar finding, namely, that those born outside the United
States have lower mortality than U.S.-born individuals. In a number of
studies on mortality patterns among Puerto Ricans and other Hispanics
living in the United States Rosenwaike (1987, 1991) finds systematic differ-
ences that favor the migrants over the U.S.-born population. Although they
do not perform a complete analysis—because they do not compare His-
panic population in the United States and the corresponding populations of
origin—the patterns they observe are fairly regular and consistent. This
finding is an element of the so-called Hispanic paradox.

Studies by Markides and colleagues (1997) and by Smith and Kington
(1997a, 1997b) review patterns of differentials in health status and, al-
though the evidence is more ambiguous there than in the case of mortality,
they too detect a more favorable situation among Hispanic origin popula-
tions than among the native U.S. population. The Hispanic health and
mortality advantage can be a result of genuinely better health and mortality
conditions among migrants, the product of more favorable behavioral pro-
files and more protective social support networks. But it could also reflect
the impacts of health selection and reverse causality.

Health selection through migration can occur as individuals who reach
the United States and become more or less established residents are more
likely to be drawn from a population that is less frail than the one that does
not migrate. Migrants are more likely to be endowed with traits (skills and
abilities, risk aversion, time preferences, social connections) that increase
their likelihood of success in job markets and that are themselves, or the
conditions producing them, strategic determinants of health status. The
rigor of the selection process may be related to a number of conditions. But
costs of migration and ease of journey are prominent among them. Selec-
tion is more likely to occur when the overall costs (and likely payoff) of the
move are steeper. Depending on how rigorous selection is, this mechanism
can go a long way toward explaining lower mortality and morbidity among
U.S. Hispanic immigrants.

A number of complicating factors need to be taken into account. First,
age at migration makes a difference. For example, individuals who migrate
relatively young out of areas characterized by poorer health conditions will
be exposed them for shorter periods than individuals who migrate later in
life. This means that, keeping everything else constant, younger migrants
are more selected than older ones. Thus information about the age distribu-
tion of migrants is a crucial piece of information.

Second, if the effect of early exposure to deleterious conditions does not
manifest itself until later in life, selection of healthier members at young
ages will be reflected in two regularities: better health and mortality levels
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soon after migration, and a deteriorating health status and worsening of
mortality as individuals age in the country of destination. These effects will
mimic those produced by adaptation and assimilation as duration of resi-
dence in the host country increases, two processes that seemingly lead to
adoption of potentially harmful lifestyles.

Reverse causality (“salmon bias”) can also contribute to health and mor-
tality disparities between Hispanics and non-Hispanic whites at older ages. It is
suspected, though it has never been shown conclusively, that Hispanic return
migrants are drawn disproportionately from a population of individuals whose
health status has deteriorated, and who will experience higher mortality risks.
The results of such a process will be to generate a disparity in health and
mortality that favors Hispanics living in the United States over non-Hispanics.
Because this phenomenon is more likely to occur at older ages, the advantage
should be more visible and detectable then (Palloni and Arias, 2003).

Magnitude of Biases: Health Selection Effects

We first calculate the magnitude and direction of biases that may affect
estimates of adult mortality and health status when there is health selection
of migrants. A similar exercise for a number of migrant populations was
already performed by Swallen (1997a). Our approach differs from Swallen’s
only in that we provide a closed expression for the magnitude of the biases.
Her conclusions are very similar to ours.

To simplify exposition, we concentrate on mortality and narrow our
inquiry to the case where the force of mortality for individual is above some
arbitrary age, say x, and can be represented as follows:

:y) = 8;:,(y) for y>x and 80 (1)
where :_(y) is a baseline hazard and 8; is an individual frailty factor for
individual i, which, for simplicity, we assume to be gamma distributed with
mean V/3. It is well known (Vaupel et al., 1979) that under these condi-
tions, the average probability of surviving to age z is given by:

S(z) =3¥ (Ho(z) + 3)Y (2)

where Ho(z) is the integrated baseline hazard up to age z. The average force
of mortality at age z is simply

:(z) = =8(2)/8(2) (3)

where S(z)’ is the first derivative of the survival function at age z.
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Consider now the case of two subpopulations, one (nonmigrants) where
values of 8, are drawn using the entire distribution, and one (migrants)
where the values are drawn from a truncated distribution, say with 8 <8o.
The lower the value of 8o the more significant is migrant selectivity in terms
of frailty. Under such conditions, one can show that the average probability
of surviving to age z among migrants, S, (z), is given by:

S..(z) =8,(2)*G,(2,80)/G,(z,80) (4)

where S,(z) is the average probability of surviving to age z among
nonmigrants, G,(z,80) is the distribution function of a gamma random
variable with parameters (v, (Ho(z)+3)), and G,(z,80) is the distribution
function of a gamma random variable with parameters (v, 3).

Under these conditions one can show that S, (z)>S,(z) for all z, except
those at the tail end of the age span when the probability of surviving drifts
to 0. It follows that mortality rates in the migrant population will be lower
than in the nonmigrant population. The bias associated with health selec-
tion of migrants will tend to vanish over time, as the migrants become
older. This is because the compositions by frailty of the migrant and
nonmigrant population will converge toward each other and the initial
truncation of frailty becomes irrelevant. Thus, convergence of migrant and
nonmigrant mortality rates could be expected even in the absence of adap-
tation or assimilation or of any other change in behavioral profiles or
exposure that makes migrants more like the host population.

To illustrate the magnitude of the biases, Figure 6-2a displays the ratios
of mortality rates by 5-year age groups in the interval 30-80 that would be
observed under different regimes of frailty truncation or health selection.
Figure 6-2b displays the ratios of the survival curves. The underlying frailty
distribution has a mean and variance equal to 1. The most extreme regime
in the graph is one where 80 = 0.25 and the most benign is one where 80 = 5.
Note that in the first case, the observed mortality rates among migrants are
less than half the magnitude than among nonmigrants, and that even in a
regime where selection is relatively mild (when 80 is 3 or 4) the ratios of
hazards are fairly low, particularly at younger ages. This means that even
under a mild selection regime, the observed mortality ratios will be consis-
tent with a “Hispanic” advantage that becomes diluted at older ages.

These results suggest a strategy, albeit precarious, to identify health
selection effects. If the age pattern of migrant mortality tends to converge
(from more advantageous to less advantageous) toward the pattern of
nonmigrant mortality, there is prima facie evidence of health selection asso-
ciated with migration. If, on the other hand, the convergence begins at
younger ages, it is more likely that other mechanisms are at work. How-
ever, as we will show, this identification strategy is precarious because
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FIGURE 6-2a Effect of selection due to migration on estimated ethnic group differ-
ences in mortality: mortality rates.

convergence at older ages also can be consistent with other mechanisms.
Furthermore, and depending on the prevailing selection regime, conver-
gence may become measurable only at very old ages, when precise measure-
ment of mortality rates becomes a hazardous enterprise.

This exercise is suggestive and illustrates the potential magnitude of
health selection effects. Its results are also consistent with the fact that life
expectancy at adult ages (over 45) among Hispanics living in the United
States is at least 3 to 4 years higher than the life expectancy at age 45 in
countries of origin (Palloni and Arias, 2003). Yet the exercise is stifling and
excessively formalistic. It lacks a theoretical motivation to answer a key
question, namely, why should one expect more or less health selection,
higher or lower values of 8, among migrants?

Perhaps the best way to provide substantive interpretation for this
exercise is to rely on economic theory. Grossman’s (1972a,b) adaptation of
the human capital model to understand demands for health provides a first
step. There are two important predictions from this model. The first is that
individuals in ill health are less likely to attain a given level of education or,
equivalently, be in command of a given endowment of skills. The second is
that individuals with higher levels of education or skill endowment will be
more efficient health producers. The second step is to introduce a simple
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FIGURE 6-2b Effect of selection due to migration on estimated ethnic group dif-
ferences in mortality: survival functions.

model of migration decision making (see Chapter 7, this volume). The
cornerstone of the model is that migration costs bound the level of skills or
skill endowment of potential migrants, and that these are more likely to
become actual migrants the larger the disparities in skill prices across coun-
tries. The most important prediction from this simple representation is that
migrants will be selected on health, and that health selection will increase if
the costs of migration increase and if skill prices in the area of origin are
lower relative to skill prices at destination. The answer to the original query
about 80 is now straightforward: the higher the migration costs and the
wider the skill price disparities, the lower the value of 8o will be of origin
relative to those at destination. This is certainly not the only interpretation,
but it is a compelling one for which some empirical evidence has already
been gathered (see Chapter 7, this volume).

Magnitude of Biases: Reverse Causality

In our description we emphasized that the contrast in adult mortality
levels between Hispanics and non-Hispanics could be associated with re-
verse causality. This may occur because return migrants are more likely to
be in ill health and experience higher mortality risks than migrants who
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stay. If so, the comparison between those remaining in the United States
and the non-Hispanic population will lead to incorrect inferences.

To assess empirically the magnitude of effects due to reverse causality,
we perform an empirical exercise using the so-called National Health Inter-
view Survey-National Death Index (NHIS-NDI) data set. This data set
consists of records from the NHIS fielded during the years 1989 through
1997 and linked to the NDI (see Palloni and Arias, 2003). We employ a
standard parametric hazard model to estimate effects on the 9-year follow-
up for males aged 35 and above at the time of the baseline survey.’
Throughout, we assume that a Gompertz model represents well the profile
of mortality increase for ages (approximately) 30 and above. The main
model is as follows:

d (11X Z,) = 20 (Xp+t) exp(3Z,) = V exp(((X+1)) exp(3Z))  (5)

where :i (¢ | X,, Z,) is the hazard rate ¢ years into the study for an indi-
vidual 7 aged X at the outset and characterized by a vector of attributes
Z, : (X;+t) is the standard Gompertz mortality rate evaluated at age-
duration Xi+#,3is a vector of effects, V is the Gompertz constant, and exp
is the Gompertz ancillary parameter or the slope of the hazard rates above
age 35. Ethnicity is captured with four dummy variables referring to
Puerto Ricans, Cubans, Mexicans, and other Hispanics. The reference
group is the non-Hispanic white population. Other variables contained in
vector Z include marital status, education, income, and employment sta-
tus (Palloni and Arias, 2003).

We introduce two modifications to the standard model. First, we scale
the baseline hazard so that the Gompertz’s constant is an estimate of mor-
tality at age 35 among the reference ethnic group, the non-Hispanic whites.
Second, because of the large heterogeneity of initial ages in the sample, we
modify the standard formulation of the hazard to account for initial age.
This enables us to avoid nonproportional effects. The resulting expression
becomes:

i (¢ X Zi) = V exp(> (X35)) expl(t) exp(3Z)) (6)

and, to be consistent with a Gompertz formulation, we constrain > to be
identical to (¢). In this model the estimate of V is an estimate of the mortality
rate at age 35.

Estimates of the simplest model for males are displayed in Table 6-1.
These estimates reveal a number of features revealing a satisfying fitting
power. Among others the estimated parameters fit well with observed mor-
tality rates and the rate of increase of mortality with age. Note that the
Hispanic advantage—negative coefficients of dummies for ethnic groups—
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TABLE 6-1 Estimates of Gompertz Hazard Models, White Males Ages
35 and Older, NHIS-NDI: 1989-1997

Model 1 Model 2 Model 3
Constant (alpha) -6.08(06)* -6.17(0.08) -6.17(0.08)
Slope (gamma) 0.067(0.00)* 0.072(0.00) 0.071(0.00)
Ethnicity
Puerto Rican -0.118(0.11) -0.118(0.10) -0.117(0.10)
Cuban -0.050(0.14) -0.041(0.12) -0.041(0.12)
Mexican -0.220(0.05) -0.163(0.05)* -0.060(0.10)
Other Hispanic -0.380(0.10)* -0.323(0.10)* -0.640(0.17)*
(X-35) (delta) 0.067(00)* 0.072(0.00)* 0.071(0.00)*
Breage -0.148(0.07)* -0.148(0.07)*
Int_age -0.101(0.03)*
Int_age(mex) -0.301(0.13)*
Int_age(hisp) 0.410(0.33)
Sample size 17,940 17,940 17,940
Log likelihood 5,602.0 -5,594.0 5,590.0

*refers to p < 0.001.

is confined to Mexicans and other Hispanics and does not appear to apply
to either Cubans or Puerto Ricans. The estimated magnitude of the advan-
tage is lower for Mexicans than it is for other Hispanics. In fact, while the
former group experiences a mortality regime with rates that are exp(-0.22)
~0.80, or about 80 percent as high as those of non-Hispanic whites (model
1, column 1), the latter group experiences mortality rates not larger than
exp(—0.38)~0.68, or slightly more than two-thirds of those of the reference
group. These effects are large and statistically significant.

What does this advantage equal to? We can translate the differences
among Mexican, other Hispanic, and non-Hispanic white mortality rates
into differences in life expectancy. The male advantage estimated before
translates into a surplus of residual life expectancy at age 45 of about 2
years for Mexicans and about 4 years for other Hispanics. Because male life
expectancy at age 45 in the Unites States is roughly 39.7, the relative
advantage for males is in the order of § and 10 percent for Mexicans and
non-Mexican Hispanics, respectively. Though modest, these differences are
somewhat paradoxical.

Although the magnitude of the differences favoring Hispanics, particu-
larly Mexicans and other Hispanics, is admittedly large, it falls well within
the bounds of what would be expected via health selection (as discussed
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previously). One does not need excessively large values of 8o to produce
“advantages” amounting to between 2 and 5 years of life expectancy at age
35. Yet, this does not prove the case for health selection effects. It merely
raises a red flag. We can, however, provide approximate estimates of the
biases induced by reverse causality via return migration.

How can we tell if the estimated Hispanic advantage is produced by a
reverse causality process whereby unhealthy Hispanic migrants return to
the country of origin? There is an indirect way of answering the question
that relies on the following reasoning: If return migrant effects are preva-
lent, we would expect the Hispanic advantage to be proportionately larger
at older ages. Furthermore, because the magnitude of these effects is a
function of return migration rates, it is more likely to occur among Mexi-
cans than among other Hispanics whose country of origin is less easily
accessible. Return migration costs are part of the individual calculus in
migration decision making and here, as it was in the case of the healthy
migrant effect, the lower the costs of return migration, the higher the selec-
tion will be. For this reason we expect the difference in the advantage by
age to be trivial for other Hispanics, but significant for Mexicans.

To test this conjecture, we define a new dummy variable, “breage,” to
be 0 if age at the onset of the study is younger than age 65; we set it equal
to 1 if the age is older than 65. We then estimate two models, one where the
effects of an interaction term between ethnicity (Mexican and other His-
panic) and the dummy variable for age group are identical for both Mexi-
cans and other Hispanics, and a second model where the effects of the
interaction term are unconstrained. The results are displayed in the second
and third columns of Table 6-1. The constrained model (model 2, column
2) yields a negative and significant effect of the interaction term (int_age).
This means that, as expected when there is a return migrant effect, the
advantage is larger for those who were aged 65 and above at the beginning
of the study. The unconstrained model (model 3, column 3) shows that the
effect of older age applies to Mexicans, but not to other Hispanics. This
pattern is as conjectured: If return migration effects are present, they are
more likely to occur among Mexicans than among other Hispanics. In fact,
the main effects associated with Mexicans vanish, and what remains is the
result of relatively lower mortality rates for those at older ages. By contrast,
the advantage for other Hispanics remains intact and cannot be accounted
by return migrant effects.

Admittedly, however, these findings are consistent with an alternative
explanation that would seek the root of ethnic contrasts in differences in
mortality regimes by migrant cohorts. To have some credibility, however,
such an explanation should identify the factors that result in mortality
shifts across cohorts, and convincingly explain why such patterns are present
among Mexicans, but not other Hispanics.
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Although there are alternative ways of testing the hypotheses regarding
return migration® (Palloni and Arias, 2003), we have enough evidence to
pose a key question: How “real” can the Hispanic advantage be if we are
able to dispose of it by using a device that would be inconsequential if the
impact of return migration were unimportant? This proves our main point,
namely, that selection effects are of sufficiently large import to cast doubts
on conventional inferences and interpretations regarding ethnic disparities.

Heterogeneity

Two regularities deserve attention as they affect inferences about race
and ethnic disparities. First, variability of mortality rates at young or early
adult ages is more widespread than variability of mortality rates at older
ages (Vaupel et al., 1979). Comparisons of mortality rates for two ethnic
groups or social classes yield discrepancies that attain maximum values at
adult ages and decline steadily thereafter (Manton et al., 1979; Nam and
Okay, 1977, Strehler, 1977; Vaupel et al., 1979). In particular, the so-
called black-white mortality crossover in the United States attracted consid-
erable attention because it lends itself to such radically different interpreta-
tions. Does the observed convergence of mortality patterns for blacks and
whites in the United States constitute prima facie evidence of the influence
of effects that change during individual’s lifetimes? Are elderly blacks better
cared for than elderly whites? Do they have healthier individual behaviors
than whites? Or is the observed convergence a result of poor data among
blacks, with artificially depressed rates at older ages being the product of
age exaggeration (Coale and Kisker, 1990; Preston, Elo, and Stewart, 1999;
Preston et al., 1998)? It is now fairly well established that, except at very
old ages, virtually all convergence between black and white rates is associ-
ated with faulty age declaration. Despite this we will continue to use the
example to illustrate some of the strategies to identify the existence of
unmeasured heterogeneity.

Second, research on health and mortality among migrant groups gener-
ally finds that health and mortality disparities between migrants and
nonmigrants (at destination) tend to erode as migrants’ duration of stay
increases. When age of the population is kept constant, these duration
effects can be interpreted as the result of assimilation or adaptation, pro-
cesses that have the potential to undermine initial advantages that migrants
may enjoy by equalizing risk profiles of migrants and nonmigrants. Any
return migration effect is working against convergence of the migrant mor-
tality pattern to the nonmigrant mortality pattern, as it depletes the migrant
population of its least healthy individuals. None of these effects can be
associated with heterogeneity.
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However, duration effects observed in the absence of controls for age
(current or at the time of entry) may admit a different interpretation. In
fact, they may be the result of stronger heterogeneity in the population with
the highest mortality, in this case the nonmigrant population. That is, the
population that is exposed to higher mortality levels earlier in life (non-
migrant) sheds its most frail members. As a consequence its composition by
frailty resembles more closely the population with the initial mortality
advantage (migrants).

How influential is unmeasured heterogeneity in the evaluation of ethnic
and race inequalities? There are a number of ways to calculate approximate
estimates for the magnitude of effects associated with heterogeneity. As was
the case for the healthy migrant effect, we are stepping on fragile terrain
for, by definition, we need to focus on quantities that are unmeasured and,
more generally, unmeasurable. The best we can do is to offer ranges that
apply under reasonable scenarios. We will do this to study the problem of
black-white mortality convergence. With suitable modifications, similar
procedures can be employed to examine the convergence of migrants’ mor-
tality rates by duration of stay.

A Multivariate Parametric Approach

Let us focus on the black-white disparity in the United States. Other
than the PSID, the National Longitudinal Survey of Men (NLSM) is the
longest follow-up of individuals of both races where mortality can be
studied. The follow-up period started in 1966 and ended in 1991, and
included men in the labor force aged 45 and above at the time of first interview.
The use of this data set has one advantage and one shortcoming. The advantage
is that observed age patterns of mortality will not be affected by age mis-
statement because special care was placed in confirming age at death and at the
onset of the survey. The shortcoming is that the sample includes only the
population in the labor force at the time of the initial interviews. It thus excludes
the most infirm members of the population, those whose absence from the labor
market is associated with ill health. To the extent that the exclusion is more
significant for blacks than it is for whites, this peculiarity of the sample will lead
to underplaying any convergence of mortality patterns between the two races. If
selection out of the labor force due to health status is very strong, it will lead to
underestimating the black-white mortality differential at the outset and to under-
playing the rate of convergence of the respective mortality patterns.

To estimate black-white disparities (among men only), we use a hazard
model identical to equations (1) and (2), with suitable modifications for
variables reflecting ethnic group and with a minimum initial age of 45
instead of 35. The model is fitted to observed rates throughout the 25-year
follow-up. The ratios of black to white death rates among those aged 45 to
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54 and 55+ at the outset are displayed in Figure 6-3. Note that these ratios
do not suggest obvious signs of age-dependent convergence. If anything, the
fact that the ratios for the older cohort are higher than those for the younger
cohort may well imply divergence of rates.

We start from a model that includes age at the onset of the study as well
as race. Although this model reveals average race disparities, it tells us
nothing about convergence of mortality patterns. The second model allows
for the possibility of convergence by forcing the slope parameter of the
Gompertz baseline to be a function of race. If there is convergence driven by
a more severe mortality regime early in life among blacks, we should see a
deceleration in the rate of increase of mortality rates for blacks, but much
less so for whites. Thus, the first test is to verify that the slope for the
Gompertz function is lower for black males than it is for white males.

The heterogeneity argument suggests that if one were able to “control”
for factors that cause variance in frailty or underlying health, we would not
observe a convergence in the mortality patterns. We can test for this in our
data set by reestimating the hazard model with a Gamma-distributed error
term.” If the effects of unmeasured traits can be suitably captured by a
Gamma-distributed random component, and if such traits and their effects
on mortality are fixed, we should be able to observe that the effect of race
on mortality is increased. Furthermore, the estimated effect should be
roughly equivalent to the effect estimated when the slope of the Gompertz

= cohort 45-54 = ------- cohort 55+

Values of Ratios of Black to White Death Rates

0 10 20 30
Years Since Onset of Study

FIGURE 6-3 Ratios of black to white death rates for two cohorts.
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is allowed to be a function of race. Thus, the second test is to verify that the
effects of race change after we account for unmeasured heterogeneity.

The results are displayed in Table 6-2. The first column shows the
effects on mortality of being black: the relative risk is equivalent to
exp(0.39)~1.41, that is, mortality among black men is nearly 41 percent
higher than among white males. The slope parameter (~0.09) is near to the
midpoint of a plausible range for populations such as those in the United
States (0.06-0.012). The second column shows the results of estimating the
same model with a Gamma heterogeneity component. Here the effect of
race is virtually unchanged and the estimated variance of the Gamma-
distributed trait is near to 0. This indicates that the race effect estimated in
column 1 is uncontaminated by selection via survival. The second test we
have suggested does not confirm the existence of heterogeneity.$

To perform the first check we have described, we estimate a model with
a slope parameter defined as a function of race. Consistency with the previ-
ous result requires that the effect of race on the slope be vanishingly small.
The third column of the table confirms that this is indeed the case: The
estimated effect of race on the slope is virtually 0. The first test we have
suggested is also negative and does not confirm the presence of heterogene-
ity effects.

With an important caveat, the main conclusion from this exercise is
that, as suggested initially by Figure 6-3, there are no signs of even weak
convergence of black and white mortality patterns. There is no empirical

TABLE 6-2 Hazard Models for Mortality of Males in the NLSM, 1966—
1991

Parameter (std error)

Variable Model 1 Model 2 Model 3
Constant -5.62(0.08) -5.63(0.08) -5.66(0.09)
Slope 0.091(0.00) 0.091(0.00)
A* 0.092(0.00)
B* ~0.005(0.006)
Delta 0.091(0.00) 0.091(0.00) 0.092
Black 0.33(0.05) 0.33(0.05) 0.32(0.05)
1/K** 0.0003(0.0006)
n 4,317 4,317 4,317
LL -3,414 -3,413 -3,412

*A and B refer to the constant and the effects of being black in a function defining the
Gompertz slope parameter as a linear function of the dummy variable for race (slope = A + B
* race).

**1/K is the estimated variance of the gamma-distributed unmeasured trait.
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evidence that the disparity estimated from the relative risks of blacks is an
understatement of the true disparity. The caveat is that the sample on which
the conclusion is based is a peculiar one for it excludes individuals who are
not in the labor force and are likely to have worse health status than those
included.

The Relative Risk Approach

In a series of papers (Ewbank, 2000; Ewbank and Jones, 2001), Ewbank
suggests alternative approaches to evaluate the magnitude of effects associ-
ated with heterogeneity. Some of these have been proposed to understand
the relation between observed risks for cohorts and the underlying or
baseline risks (Caselli, Vaupel, and Yashin, 2000; Vaupel et al., 1979;
Yashin et al., 1999). Ewbank (2000) applies various procedures to the
study of mortality disparities between individuals with different genotypes.
One can adapt one of these strategies to assess approximately the effects of
heterogeneity on estimates of black-white mortality differentials. A similar
approach could be used to assess biases in estimates of disparities between
any two racial or ethnic groups.

We start from a slightly modified version of expression (1) above:

wily) = 8 5,,,(y)  for y>x and 8;>0 (7)

The subscript “” indicates that the expression is for the force of mortality
among whites. Assume that blacks are subject to the same heterogeneity
regime, but to a different mortality pattern:

pily) =8, Rz, (y) for y>x and 80 (8)

where R is a constant factor representing excess mortality among blacks
relative to whites. For simplicity we assume that R is age invariant. If, as
before, we assume that 8;is Gamma distributed with mean 1 and variance
173, it follows that the observed ratios of black mortality to white mortality
rates will be given by (approximately)

A, = R[S (x)]R-DA 9)

where S, (x) is the observed (average) survival function among whites. If 3
is large, A, will be a consistent estimator of R. When the variance of
heterogeneity is large (3 is small), A <R and the observed ratios (A ’s) of
black to white mortality will be a downwardly biased estimate of the true
value of R. Or, equivalently, we will understate the black-white disparities
and increasingly so for older ages. To give a sense of magnitude, we esti-
mate alternative values of A associated with different values of 3. We use
the U.S. (male) life tables for 1990 and begin calculations at age 40.° The
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survival function S(x) is unity for age 40 and the value of R is estimated to
be equal to the ratio of black to white mortality at age 40. Figure 6-4a
displays the resulting estimates of A associated with each value of 3 and the
observed values of A . Note that observed value of A_is consistent with
high variances (low values of 3) in the first part of the age span and with
lower values at older ages.1?

Figure 6-4b reveals the same uncertainty about race disparities in mor-
tality using a slightly different device: This figure plots the ratios of the
underlying mortality patterns (unaffected by heterogeneity) that prevail for
each value of 3. Note that if 3 were between 0.5 and 1 (corresponding to
variances of 2 and 1, respectively), the ratios would be much flatter than
observed, indicating that disparities are larger than those observed.

The main point that these figures illustrate is that inferences about
mortality disparities that rely on observed ratios of death rates are subject
to a great deal of uncertainty unless we know more about the parameters of
the distribution of unmeasured traits on which selection is occurring. As in
the case of the Hispanic paradox reviewed before, we cannot state with
certainty the magnitude of the impact of heterogeneity on estimates of

= OBSERVED s BETA=3 o BETA=2
+ BETA=1 o BETA=0.5

Values of RHO(x)

40 45 50 55 60 65 70 75 80 85
Age

FIGURE 6-4a Values of RHO(x) for different values of BETA.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

SELECTION PROCESSES 203
BETA=3 —a— BETA=2
—8— BETA=1 ——— BETA=05

3.0

Ratios of Estimated Standard Mortality Rates

40 45 50 55 60 65 70 75 80 85
Age

FIGURE 6-4b Ratios of standard rates for different values of BETA.

racial and ethnic mortality (or health status) disparities. But Figures 6-4a
and 6-4b suggest that it is unlikely to be trivial.

Health Selection Effects Associated with Social Class

The case of the Hispanic paradox examined earlier illustrates the im-
portance of at least two types of selection, health selection effects (“healthy
migrant effect”) and reverse causality (“return migration effects” or
“salmon bias”). Examination of patterns of black-white mortality differen-
tials produces more ambiguous results regarding unmeasured heterogene-
ity. In one case we find no support for the idea that convergence of mortal-
ity patterns takes place at all. In the second case, the data support the
conjecture that selection via survival may exert some influence.

We now turn to selection processes associated with inferences about
health and mortality differentials by social classes. We address three issues:
(1) Are the potential effects of health selection into social class worth
considering if our object is to make inferences about health and mortality
disparities by racial or ethnic groups? (2) What are the processes that lead
to health selection into social classes and what type of biases do they
introduce in the estimation of racial and ethnic differentials? (3) What is the
empirical evidence regarding the existence of these processes?
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Are Health Selection Effects Relevant for the Examination of Racial and
Ethnic Disparities?

Even when interethnic or interrace mobility is unimportant or impos-
sible, health selection effects implicating membership in social classes within
each racial or ethnic group are relevant. The reason is that attribution of
health or mortality effects to a racial or ethnic group normally requires
controls for a number of confounding factors, including social class or
indicators of social class such as income education. However, estimates of
such net effects will be biased if health selection effects are different within
racial or ethnic groups. Let us compare black-white mortality rates. Assume
that education level is the best indicator of social class and that health
selection into higher levels of education is stronger among blacks than
among whites. This means that blacks who attain higher levels of education
are drawn from among those who, on average, exhibit better health status
than whites who attain the same levels of education. It follows that race
disparities in mortality and health status among highly educated individuals
will contain a downward bias because, by assumption, the composition by
health status at high levels of education favors blacks. At lower levels of
education, whites’ health status may be better than among blacks of equiva-
lent education because their average health status is higher. Because the
observed black-white disparity in mortality is a weighted average of the
within-education categories of race disparities, its overall value will depend
on differential fertility rates by education and on educational mobility rates
as much as it does on true race mortality disparities. The final result is that
observed measures of race disparities will be functions of factors not di-
rectly related to health status.!!

To show that the magnitude of biases associated with these selection
processes is not trivial, we employ a direct and an indirect assessment of effects.

Indirect estimation. Instead of simulating a situation that replicates
the conditions given in the example above, we rely on estimates from two
simulations designed to assess the effects of selection under slightly differ-
ent conditions. The first of these was designed to assess the impact of health
selection on education on estimates of disparities in the prevalence of low-
birthweight infants among Hispanic migrants and the U.S. non-Hispanic
population (Palloni and Morenoff, 2001). This simulation involves two
health selection processes, one operating through migration and one influ-
encing educational attainment at a time preceding the decision to migrate.
The conclusion of the exercise is that both selection processes are important
and they can both exert powerful influences on the estimates of education
and migrant status on health status. They suggest that, if only education
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selection operates, one could underestimate true race disparities by as much
as 55 percent.

The simulation exercise was designed by Goldman (1994) to evaluate
the magnitude of biases associated with estimates of mortality differentials
between married and nonmarried individuals produced by health selection
on marital status. Her simulations are general, but her results and conclu-
sions are similar to the ones reached with the narrower simulations by
Palloni and Morenoff—namely, health selection effects, even of small mag-
nitude, can have a large impact on estimates of the impact of other variables
on mortality levels.

In summary, there is indirect evidence that one should exercise caution
against optimistic assessments about the potentially trivial magnitude of
selection effects.

Direct estimation. We now turn our attention to an assessment of the
potential magnitude of health selection effects proper, that is, processes
through which individuals are allocated to various social classes by virtue
of traits acquired early in life that affect both risk of accession to the social
positions and health status and mortality.

In an insightful but overlooked account of the misleading inferences
that the presence of health selection may produce, Stern (1983) performed
a simple exercise to quantify the magnitude of health selection effects. He
assumed two social classes and three possible health statuses. He then
proceeded to estimate the observed health status (and associated mortality)
differentials under scenarios with different regimes of social mobility, in-
cluding no mobility as well as mobility associated with health status with
which the offspring generation was randomly endowed. Stern’s main con-
clusion was that health status and mortality differentials by social class of
incumbents will be exaggerated if social mobility is partially driven by the
health status of incumbents to social positions. To avoid this bias, the social
class position of the parental generation should be considered.

In this section we perform the exercise suggested by Stern, with three
important modifications. The first is that we only examine the distribution
of individuals by social class that results after the system has achieved a
steady state. This is important because the distribution of individuals by
social class and health status will depend not just on the actual regime of
social mobility, but on the initial distribution of the population by social
class and health status as well. We are more interested in evaluating intrin-
sic properties of the system, hence those associated with steady state distri-
butions rather than in transient characteristics of the stratification regime.

Second, we allow for inheritance of health status of individuals so that
those born to a social class are distributed by health status according to
rules reproducing alternative situations. In one of them offspring health
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status is random relative to parental health status; in another there is per-
fect correlation between parents and offspring health status. In a third
situation, a stronger correlation exists between parent-offspring health sta-
tus in low social-class families than in high social-class families. This modi-
fication to Stern’s exercise is not intended to reflect a belief that offspring
literally inherit parental health status. Instead, it is meant to capture the
possibility that parents pass on conditions to offspring that influence their
health and that both parents and offspring may be subject to shared envi-
ronments determining their health status.

Third, we allow members of a social class to have differential fertility
and natural rates of increase to reflect cases where there is unequal growth
by social class of origin.

This exercise is a severely stylized representation of real relations and
thus has a number of limitations. For example, we must assume that, if it
occurs at all, social mobility takes place only once and does so sometimes
early in individuals’ careers. We also assume that inheritance of health
status leads to immutable adult health status and that no improvement or
deterioration will take place by virtue of membership in a particular social
class. These assumptions are confining, but they enable us to perform calcu-
lations that are revealing of the magnitude of effects attributable to health
selection effects.

As Stern does, we assume two social classes, high and low, but unlike
Stern we only include two categories of health status, good and poor. We
impose three types of rules: (1) the first regulates probabilities of moving
from one social class to another as a function of health status; (2) the
second regulates the relation between health status across two generations;
and (3) the third determines fertility differentials by social class. Table 6-3a
displays eight matrices containing several versions of the rules. Matrix M1
represents the case where there is only limited health-dependent mobility,
M2 represents the case where there is strong health-related mobility, and M3
represents the case of no mobility. H1 is for the case when there is perfect
inheritance of health status, H2 when there is none, and H3 when inheri-
tance of health status is stronger in the low social class. Finally, F1 and F2
represent the case of stationary and growing populations, respectively. The
latter assumes that net fertility is higher among members of the low social
class.

The main results, summarized in the first panel of Table 6-3b, are in the
form of average health status by social class and their respective ratios.
Poor health status is assigned a value of 1 and good health status a value of
2. The overall health status of a social class is calculated as the weighted
average of the health status of its members. The results in Table 6-3 lead to
three main inferences:

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

erences in Health in Late Life

207

(qareay
poo3 pue 100d) ssed Y3y 3uasa1dar (SUWN[Od pUE) SMOI 0M] PUOIIS A3 {(Y3[eay poog pue 100d) sse[d MO Judsa1dar (SUWN[0d pue) SMOT 0M] ST} Y],
*SI9Y30 JY3 JO AUB OIUI $IJBIS INOJ JO AUB WOJF FUTAOW JO saNIIqeqoid uonIsuesl 3udsaIdar SUWN[Od PUB SMOI PUE SIILIJBW -Aq-f 918 SOLIBW [[V 4

'l 0 0 0 ! 0 0 0
0 'L 0 0 0 1 0 0
0 0 81 0 0 0 ! 0
0 0 0 81 =dd 0 0 0 I =14

SSE[D [BID0S MO[ UI YImoI3 1ou 1aySIy ‘ssed [eos Suimoid :gq ‘uonendod Lreuoneis :1J
Snjeis YI[eay pue ssed [e100s £q sanjea danonpoidar BN D

! 80 0 0 0 0 0 0 ! 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0
0 0 80 0 0 0 0 €0 0 0 ! 0
0 0 0 I =¢H 0 0 0 §0 =TH 0 0 0 I =1H

SSE[O [B100S Aq SIDJJIP 1BY) 2DUBILIAYUI YI[BAY :CH fdUBILIAYUI [I[eay ou :7H ‘odoueiroyul yijeay 10951ad 14
SOJIIIBW SNIBIS [I[BIH g

80 0 €0 0 1 0 €0 0 ! 0 €00 0
0 8°0 0 €0 0 8°0 0 0 0 §6°0 0 0
0 0 L0 0 0 0 L0 0 0 0 §6°0 0
0 0 0 L0 = EN 0 0 0 I =WN 0 €0°0 0 I =1IN

Ayiqow Juapuadap-yijeay-uou papuedxs ¢y ‘Airqow juspuadap-yijeay papuedxs 7N fAnfiqowr Juspuadap-yijedy pajiwi] TN
saoLew AN[IqOIN 'Y

SOLIIBIN

«SNIBIS YI[BIH] pue sse[) [e100§ £q uonendoJ a1e[no[e)) 03 SIINEBN Be-9 FIIV.L

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

208 ALBERTO PALLONI AND DOUGLAS C. EWBANK

1. When there is no health-related social mobility (or no mobility at
all), health status differentials by social class will be accurately reflected by
observed differentials.

2. When social mobility is a function of health status, health status
differentials by social class will be exaggerated in direct proportion to the
strength of the connection between social mobility and health status.

3. When health status is strongly inheritable, observed health dispari-
ties will exaggerate intrinsic health disparities even when social mobility is
only weakly related to health status.

The second panel of Table 6-3b includes consideration of race by add-
ing two race groups subjected to the same regimes of mobility and health
status inheritance as before. This addition enables us to see what health
selection can do to obfuscate observed race differentials. As predicted be-
fore, the stylized regimes we impose here indicate that differentials by race
can be exaggerated if one race is more affected by health selection effects
than the other, and if members of the lower classes within the race group
with heavier selection are endowed with a higher natural rate of increase.

The matrix representation suggested here can be generalized to capture
more complex scenarios, and analyses of steady state distributions and
properties should yield important insights not revealed by examining simple
indicators of health disparities. For the time being, the simplified version of
the model used above suffices to reinforce Stern’s conclusions. This was not
that race or social class disparities do not exist or that they are an illusion
produced by health selection effects. The conclusion one reaches is this:
Observed social class disparities in health and mortality reflect two kinds of
effects—those attributable to characteristics with which incumbents of a
position are endowed once they accede to that social class and those attrib-
utable to individuals’ traits that facilitated access to a social class. Over
time observed health and mortality differentials by social class will reflect
the influence of both sets of characteristics, but their relative contribution
will change as a function of the regime of social mobility, the degree of
relations between parents’ and offspring’s traits, and even the reproduction
regime within social classes.

What Mechanisms or Processes Produce Health Selection
into Social Classes?

Having illustrated that race comparisons can be affected by health
selection into social classes, the task remains of identifying those processes
that result in health selection effects. Two bodies of research address the
issue of interest. The first grows out of the literature on health and mortal-
ity whereas the second is anchored in economic theory.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

SELECTION PROCESSES 209

TABLE 6-3b Ratio of Health Status in High to Low Class for Different
Social Mobility Regimes*

Scenario Ratio Scenario Ratio
Baseline 1.0  Limited health department mobility
Class difference in inheritance
Limited health department mobility Stationary regime 0.82
No health status inheritance
Stationary regime 0.97 Expanded health department
mobility
Class difference in inheritance
Expanded health department mobility Stationary regime 0.50
No health status inheritance
Stationary regime 0.84 Expanded nonhealth department
mobility
Class difference in inheritance
Expanded nonhealth department mobility Stationary regime 1.0
No health status inheritance
Stationary regime 1.0

Limited health department mobility
Perfect health status inheritance
Stationary regime 0.77

Expanded health department mobility
Perfect health status inheritance
Stationary regime 0.52

Expanded nonhealth department mobility
Perfect health status inheritance
Stationary regime 1.0

Comparison for two race groups
Case I:
Group 1 regime: Limited health department mobility, no health inheritance,
stationary
Group 2 regime: Expanded health department mobility, no health inheritance,
stationary

Group I average health status = 1.5 Group 2 average health status = 1.5

Case 1II:

Group 1 regime: As before

Group 2 regime: Expanded health department mobility, no health inheritance,
growing population

Group I average health status = 1.5
Group 2 average health status = 1.1

*These results are all from steady state distributions.
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Early childhood effects. In his paper on health selection effects, Stern
(1983) drew attention to the possibility that health selection effects could
be responsible for artificially inflated effects of social class and, further-
more, that these effects were more pervasive than those more commonly
attributable to reverse causality. Stern goes further to suggest a mechanism
that could lead to this outcome by adopting Grossman’s model for health
stocks. His argument is that educational attainment, a trait that exerts a
strong influence on earnings and adult social class position, could, in fact,
be determined by early health status. Power and colleagues (1986) followed
this idea with the formulation of a more complete model where social class
position influences health and mortality, and where early health status and,
more generally, early childhood conditions, affect the acquisition of traits
relevant for social mobility.

Recent economic research echoes early preoccupation with skills and
traits that do not enter into standard accounts of earnings and income, and
launched an offensive to consider them more seriously (Bowles, Gintis, and
Osborne, 2000). Some of these traits, such as entrepreneurship, indepen-
dence, and work habits, may be related to but are not fully captured by
formal education. Others, such as physical attractiveness, autonomy, and
leadership, are not necessarily related to education or cognitive skills per se
but appear to have independent effects on earnings. In all cases, early
childhood environments may account for variability in these traits in popu-
lations entering the labor market.

Because childhood environments (and early child health status) are
partly determined by parental social class, the connection between early
health status and subsequent earning potential provides a means to explain
persistent intergenerational earning inequalities. Thus, the relation is not
just of a mechanism through which a subset of selection processes may have
an impact on observed adult health and mortality disparities, but also a
process that reproduces social stratification and social inequalities.

Some empirical evidence links early onset of chronic conditions and
disability and labor market performance (Blane et al., 1993; Wadsworth
and Kuh, 1997; West, 1991). In these cases, the relation between health
status and social class is akin to reverse causality: Early experiences with
health status lock individuals into life-course paths with poor prospects of
status mobility. But this evidence pertains to rare conditions and cannot
possibly explain much of the large observed social class differentials in
health and mortality among adults.

There is also empirical evidence supporting the existence of a relation
between some chronic ailments with characteristic late onset and early life
conditions (Barker, 1991). But even though the empirical evidence for the
postulated connection between early life conditions and adult morbidity is
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suggestive, we lack convincing confirmation that the relevant chronic con-
ditions strongly influence job market prospects and wealth accumulation.
Without empirical evidence supporting the latter conjecture, the paths sug-
gested by Barker cannot be invoked to even suspect health selection effects.

Finally, up until recently the record of empirical evidence supporting
complex relations spanning multiple life stages in the life of individuals has
been somewhat tenuous and controversial (Blane et al., 1993; Power et al.,
1986, 1990; Power, Matthews, and Manor, 1998; Wadsworth, 1986;
Wilkinson, 1986). Of particular note is the evidence derived from a handful
of relatively new cohort studies supporting the existence of some relations
between early health and early labor market potential (Case, Lubotsky, and
Paxson, 2002; Case et al., 2003; Kuh and Wadsworth, 1989; Nystrom
Peck, 1992; Nystrom Peck and Lundberg, 1995; Nystrom Peck and Vagero,
1987; Persico, Postlethwaite, and Silverman, 2001; see Palloni and Milesi,
2002, for a more complete review of studies).

In summary, the evidence gathered for the various intervening mechanisms
or processes is fragile, and the case for health selection effects operating through
individual traits shaped early in life remains a suggestive but elusive hypothesis.
Yet, because the magnitude of effects may not be trivial, the conjecture must be
considered side by side with other hypotheses rather than being relegated
summarily to the dustbin of implausible alternative explanations.

Early adult health and wealth accumulation. A second strand of lit-
erature deals with the effects that individual health stock may have on
wealth accumulation over the life-cycle. This research is more preoccupied
with relations between health and social class spawned later in the life-cycle
of individuals rather than early on as described above.

Life-cycle models attempt to incorporate effects of individuals’ health
and health expectations on savings, bequests, retirement, and other labor
supply decisions (Hurd, 1987; Hurd and Wise, 1989; Lilliard and Weiss,
1996; Smith, 1999). In theory, these models can be deployed to represent a
host of complex relations between health and economic standing that span
early and late adult stages in the life of individuals. However, most of the
empirical work in economics that rests on one or another version of these
life-cycle models has been applied to individuals who are in postretirement
stages (or very close to retirement) and attempts to capture reverse causal-
ity, such as effects of changes in late adult health status on wealth and labor
force status. Thus, the avenue of research opened up by the formulation of
economic life-cycle models is promising, but has not yet offered evidence
for or against the existence of health selection effects emerging during the
early phases of the occupational careers of individuals.
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Empirical Evidence for the Relevance of Health Selection Effects

Through indirect and direct estimates, we established that health selec-
tion effects can be consequential for inferences about health and mortality
disparities by racial and ethnic groups. We also identified intervening pro-
cesses through which the relations producing health selection effects could
operate. But all of this remains suggestive until we find evidence to support
the existence of such intervening processes. Here is where we lack more
than superficial information.

Studies based on two British cohorts uncover mixed evidence, some
suggesting strong connections between early child health status and subse-
quent adult social class (Case et al., 2003; Wadsworth, 1986), others show-
ing weak effects of early adolescent health on adult social class (Power et
al., 1990). In an isolated study that explicitly poses reciprocal connection
between socioeconomic status (SES) and health, Mulatu and Schooler
(2002) reveal evidence suggesting that the causal path from SES to health
status is stronger then the reverse causal path. Quite apart from the fact
that the investigators do not distinguish between relations established early
on in the life-cycle of individuals and those that are more accurately repre-
sented by reverse causality, the estimated effects are fragile, the health
outcome studied not the optimal one, and the sample too small to make
strong generalizations.

Only through systematic work with true cohort studies and through the
adoption of more comprehensive and rich models to describe the relations
involved (such as life-cycle models) will we increase our ability to assess the
actual importance of intervening processes that are potential generators of
health selection effects.

Reverse Causality

Reverse causality has been examined with some detail by epidemiological
studies of the relation between occupation and mortality. Thus, for example,
the studies based on the Office for Population Censuses and Surveys (OPCS)
Longitudinal Study of Mortality (Fox et al., 1985) showed that apparent
attenuation of the occupational gradient, a result expected if strong reverse
causation was present, disappeared over time. Shallower occupational class
gradients were replaced over time by strong association for adults during
both the preretirement and postretirement periods. This led to the conclusion
that if selection effects cum reverse causality (via health-related displacement
from the labor force) took place, they were transient and had only a minor
impact on ultimate occupational class gradients.

Economic studies enriched by the adoption of life-cycle models and tak-
ing advantage of panel designs, Health and Retirement Study (HRS), Asset
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and Health Dynamics (AHEAD) uncover potent relations produced by re-
verse causality, some working through out-of-pocket expenses for medical
care, others through labor supply, while most of the observed association
remains unexplained (Lilliard and Weiss, 1996; Smith, 1999). Other studies
using similar data sets but different techniques to infer causality are more
sanguine, and suggest that the causal connections indeed could exist, but may
depend on the nature of the causative health shock (Adams et al., 2002).

Application of simple techniques to extant longitudinal data can offer
unusually rich glimpses into the potential effects of reverse causality. Once
again, we employ the National Longitudinal Survey of Men, a panel survey
that provides information on the mortality experience of U.S. adult males
between 1966 and 1991. We attempt to test the following two implications
of reverse causality:

1. If reverse causality processes are important and work late during the
life course, then a time-varying wealth effect on mortality should be consid-
erably attenuated relative to a time-invariant wealth effect, where wealth
reflects conditions early in the life of the cohorts (such as assets at the onset
of the study in 1966, an indicator of wealth that cannot be affected by
health in the subsequent 25 years).

2. If reverse causality processes are important and work continuously
late during the life course, then the effects on mortality of both a measure of
fixed assets (as of 1966) and that of time-dependent assets must be consid-
erably attenuated once we control for health status at the onset of the study.
Note that it is likely to be the case that if there are any health selection
effects that manifest themselves late in the life of individuals, a control for
health status will also reduce their impact. The final outcome is that we
could overestimate the impact of reverse causality if we compare estimates
of wealth before and after controlling for preexisting health.12

We use a conventional parametric (Gompertz) hazard model (see ex-
pression (1)) and control for race, education, and occupation of the indi-
vidual. We measure wealth (fixed or time dependent) using three dummy
variables to represent from the lowest to the highest quartile of the wealth
(assets) distribution. Finally, we measure health status using individuals’
health self-reports. Table 6-4 displays estimated relative mortality risks
associated with the first to third quartiles of the asset distribution in four
different models. Model I includes a measure of fixed assets (in 1966), but
does not control for health status at the outset of the panel study. Model II
adds the controls for health status. Model III includes assets as a time-
varying covariate, but without controls for health status. Model 1V is like
Model 111, but includes controls for self-reported health status.
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TABLE 6-4 Effects of Fixed and Time-Varying Assets With and Without
Controls for Self-Reported Health Status (NLSM: 1966-1991)

Variable Estimates and Statistical Significance

Fixed Assets Model 1 Model 11 Model III Model IV
Quartile 1 0.37%* 0.31%* — —
Quartile 2 0.18** 0.13 — —
Quartile 3 0.08 0.07 — —

Time-Varying Assets

Quartile 1 — — 0.56%* 0.30%*
Quartile 2 — — 0.41** 0.30**
Quartile 3 — — 0.23** 0.19**

NOTE: All models contain controls for race, education, marital status, and occupation
(first, as of first interview, and longest). To avoid cluttering, estimates for these variables and
ancillary parameters have been omitted.

*Significant with p<.05.

**Significant with p<.01.

First, note from Model I that the effects of wealth on mortality are
strong and in the proper direction. Individuals in the lowest quartile expe-
rience mortality risks that are 45 percent higher than those in the richest
quartile (exp[0.37]). Those between the first and second quartile experience
mortality risks that are about 20 percent higher (exp[0.18]). Second, al-
though some of these effects are attenuated once self-reported health status
is controlled for (Model II), the main effect associated with the poorest
quartile remains unaltered. Third, the effects of time-varying assets are
much larger than those associated with assets measured as fixed covariates.
Fourth and finally, the estimated effects of variable assets are considerably
reduced, though they do not disappear, when controlling for self-reported
health status.

The fact that effects of time-varying assets are at least 40 percent higher
than those associated with fixed assets is an important sign of either health
selection effects or of reverse causality of the type discussed by Smith (1999)
with HRS and AHEAD. To the extent that assets are diluted due to health
shocks and that the dilution is reflected in continuous measures of individu-
als’ wealth, there will be a more powerful correlation between time-depen-
dent assets and mortality risks than will be the case with fixed-assets mea-
sures. This will occur even if the variable that measures assets refers to
wealth experienced in a period just prior to the time when mortality risks
are evaluated. Second, the fact that a control for prior health status attenu-
ates the effects of assets (of both types) is also an indication that some of the
association, at least, is attributable to the possible effects of prior health
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status on wealth. In this case, antecedent health status reflects past health
status with effects on current wealth.

This empirical exercise suggests that at least part of the relation be-
tween wealth and mortality must be attributed to dilution of wealth caused
by changes in health status. Because this evidence pertains to older adults, it
can be used legitimately to complement the findings of Smith (1999), Adams
et al. (2003), and other researchers. But because it does not address the
issue of whether health early in life influences economic status of individuals
during the early part of their labor market experience, it is simply not
pertinent for health selection effects of the type investigated before.

In summary, although it is too early to make strong statements about
the exact nature of these relations, the estimated effects obtained so far are
important and, at the very least, suggest that overlooking the direct influ-
ence of health on wealth in late life may result in misinterpretations of the
nature of the relation between socioeconomic position and health status.

APPROACHES TO MODEL SELECTION PROCESSES

Are there feasible solutions to the problems identified in the previous
section? Can they be deployed to produce better estimates of health and
mortality differentials by racial and ethnic groups? Can some or all of the
problems associated with selection processes be addressed to produce ro-
bust estimates of effects of race and ethnicity? Answers to these questions
will vary and will depend largely on the nature of the problem. Therefore,
we will proceed by first evaluating briefly generic strategies proposed in the
literature, then we will examine solutions to more circumscribed problems.

There are two common features shared by all solutions we will discuss.
First, they are all dependent on the formulation of an explicit model with
testable propositions. Observed relations cannot be interpreted in a cogent
way unless we do so on the basis of a well-defined model about how reality
works. Second, in most cases the models cannot be properly tested with the
data available. In those cases we will be forced to make amendments, and
introduce shortcuts and simplifications. In the end, these changes to the
original model may lead to ambiguities in the interpretation of results. This
is nothing new. But when dealing with the problems at hand, it behooves
the investigator to supply enough information to calibrate the degree of
uncertainty associated with inferences from the preferred model and the
data available.

Following Social Class Gradients Over Time: What Not to Do

It is commonplace to find in the literature that identification of a selec-
tion process is obtained on the basis of observations about the persistence
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or intensification of a given social class gradient (on health or mortality).
Thus, for example, it is believed that if health selection into a social class is
an important contributor to the relation, the social class gradient would
then attenuate as individuals became older. As we indicated before, this
type of pattern will occur even in the absence of health selection effects. All
it takes is additional selection through survival. This problem is ubiquitous:
In most cases, a particular outcome for the gradient will be consistent with
multiple interpretations. Unless we have an explicit identification proce-
dure to select from among alternative interpretations, we should not delude
ourselves into believing that we produce evidence for or against a particular
hypothesis. This is corroborated by simulation models. For example,
Goldman (1994) has shown that the range of patterns for mortality gradi-
ents generated by different health selection processes is much broader than
what researchers have speculated. Although Goldman’s simulations were
tailored to deal with the problem of marriage selection, her results are
equally valid for social class gradients.

This suggests what not to do: Unless we have a clear model about what
selection processes are at work and how they are operating, we should
refrain from interpreting simple patterns of social class gradients as evi-
dence for or against them.

Addressing Reverse Causality

Far from being insoluble, the two examples of reverse causality dis-
cussed in this chapter are quite tractable. In all cases tractability requires
satisfying two conditions. The first is that there should be an explicit model
reflecting expected theoretical relations. The second is that there should be
adequate data to test the model. A good example of these two conditions is
available in the work by Adams et al. (2003) as well as in the brief analyses
presented by Smith (1999). In both cases the researchers impose structure
on the data from theoretical expectations about how reverse causality can
work, for example, by identifying the mechanisms that make it happen.
Then they use the data to test the presence of such mechanisms. One may
disagree with the cogency of these models or quarrel with a few or all of the
assumptions made. But because these are in the open, one will not be led
astray. The only problem with these models is that they require panel data,
and are simply not identifiable through cross-sectional information.

The example of return migration among Hispanics suggests alternative
methodologies to identify reverse causation. The test described in this chap-
ter is just one among many other candidates. One of them is to retrieve
information on the health status and mortality patterns of Mexicans who
recently returned to Mexico from the United States, then compare these
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patterns with those of migrants who stay in the United States. The test
demands a binational data set, one that is more expensive and complex
than the more commonly available data on migrants and migration to the
United States.

Addressing Health Selection

In some cases microsimulation models can be of great help by enabling
us to test for the existence of effects and to verify relations expected from
theory. Seldom, however, will they be useful for more than establishing
boundary conditions and ranges of values for parameter estimates. This is
exactly how these models were used when dealing with the Hispanic para-
dox (Palloni and Morenoff, 2001), or with the issue of health selection and
mortality differentials by marital status (Goldman, 2001). In these two
cases, microsimulation models were used to estimate the magnitude of
uncertainty associated with a process with a given set of observable rela-
tions. This is a first and, in some cases, the only, line of attack when health
selection effects are suspected.

A second strategy is to directly model the health selection process of
interest, that is, to explicitly represent it as a set of relations between
measurable quantities. Although this is possible, the strategy is rarely a
feasible one. The reason is that these models are plagued by identification
problems that make estimation of relevant parameters from observable
relations a difficult endeavor, and that frequently require assumptions that
stifle interpretations.

The identification problem could be minimized if the information avail-
able is appropriate. The data demands to deal with health selection effects
addressed in this chapter are high because the researcher requires informa-
tion over the life course of individuals. Although a growing number of
research projects are being designed to collect and make available data for
birth cohorts, the required information continues to be a scarce commod-
ity. But one should not necessarily be confined to waiting for a new cohort
study to begin or for those already in the field to reach a more mature stage.
As argued by Ewbank (1998), it is possible to estimate parameters of com-
plex models employing different and independent data sets, each of them
informing a different aspect or set of relations among the total set of rela-
tions the researcher would like to represent. For example, in a recent review
document (Palloni and Milesi, 2002), different data sets are used to esti-
mate the amount of variance in earnings that could be explained by early
child health status. The procedures are not yet completely worked out and
many difficulties remain to be resolved, but they are promising and worth
exploring further.
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Addressing Unmeasured Heterogeneity

There are two known characteristics of models for heterogeneity or
selection via survival. The first is that estimates of parameters are some-
what sensitive to the specification of distributional properties of the unmea-
sured traits. Recall that selection through survival is attributable to indi-
vidual traits that increase (decrease) chances of surviving from one point in
time to the next and, simultaneously, affect subsequent health and mortal-
ity. In the examples examined in this chapter we employed the assumption
that unmeasured traits or attributes could be represented by a gamma-
distributed random variable. The problem is that the choice of distribution
is not as mundane as we made it out to be. Indeed, inferences about the
process we are studying may not always be very robust to violation of
assumptions about the distributions of the trait causing heterogeneity in the
population (Heckman and Singer, 1982; Trussell and Richards, 1985;
Vaupel and Yashin, 1985).

Although lack of robustness may be limiting in some problems and in
data sets, not all is lost. In some cases it is possible to establish with some
degree of confidence the type of distribution that is more appropriate for
the data, and even venture a range of values for the associated parameters
of such distributions. An interesting example in which this is convincingly
demonstrated is discussed by Ewbank and Jones (2001) in their research on
the APOE-4 gene.

The second, and perhaps more devastating, property of these models is
that even if one were to adopt a conservative stance and impose no paramet-
ric form on the unmeasured trait (Heckman and Singer, 1982), thus escaping
the first problem, estimates could still be sensitive to the form of the underly-
ing risk (Trussell and Richards, 1985). This would not be an important issue
if we knew well the age pattern of progression of events at older ages. But,
contrary to what most demographers thought, this is not even true for the
case of mortality, let alone for the study of other, much lesser understood,
phenomena such as disability or morbidity associated with chronic illness.

An important limitation of both parametric and nonparametric ap-
proaches to unmeasured heterogeneity is that they rest the questionable
assumption that factors or traits that account for heterogeneity are fixed
over time and may not change regardless of what health events an individual
may experience throughout his or her life. Needless to say, this is a some-
what unsatisfactory assumption. Recent progress on parametric models
suggests that there are ways of relaxing the assumption of invariance,
although more experimentation is needed to understand the properties,
advantages, and shortcomings of these models (Weitz and Fraser, 2001).

In summary, a model-based approach combined with conventional lon-
gitudinal data will not solve the problem of inferences in the presence of
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selection via survival. However, a combination of data expansion and model
formulation offers potential advantages.

Data Expansion

Conventional information on events of interest, such as timing and
occurrence of deaths or disability, refer to individuals and, at best, to the
household they belong or to the larger community where they reside. The
fact that some traits responsible for heterogeneity are frequently shared by
related individuals makes it possible to at least neutralize their effects. This
requires information on survival (or disability or illness), not just for the
individuals who are targets of investigation, but for those related to them
who may share some of the unmeasured traits. For example, information
on spouses can be used to attenuate the effects of unmeasured conditions
shared by spouses. Information on siblings can be used to neutralize the
effects of traits shared by siblings who grew up together or apart, including
some shared genetically related frailty. Information on twins has been con-
ventionally used to draw inferences about environmental effects net of
genetic endowments. The methods for estimating parameters with these
kinds of expanded data sets exist and have been tried many times, some
with more success than others. An interesting illustration of how estimates
of unmeasured heterogeneity derived from twin studies can be applied to
solve problems posed by heterogeneity in a completely different setting is
discussed by Ewbank (2000) and Caselli and colleagues (2000). Another
example is the estimation of unmeasured heterogeneity using spouse data
and its application to the assessment of mortality differentials by social
class (Mare and Palloni, 1986).

Model-Based Approaches

Ewbank and Jones (2001) suggest a number of model-based and data
expansion approaches to measure individual variance or heterogeneity of
mortality risks. One of them is tantamount to data reduction and yields
estimates of the distribution of individual mortality risks attributable to
factors known to affect mortality included as measured characteristics in
the data set. Estimates of the variability under model specifications that
differ in terms of the covariates included can produce information on how
the distribution of unmeasured traits behaves. This information could con-
ceivably be used in other data sets when some of the covariates known to
affect mortality are not available.
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An Important Recommendation

Investing efforts to identify selection processes in the study of racial,
ethnic, and social-class mortality and health disparities is not tantamount to
denying the importance of race or social class. As we argued before, if they
are relevant at all, these processes may reveal rather than obscure a number
of mechanisms that perpetuate racial, ethnic, and social-class inequalities.
The first condition for identification is to recognize that some selection pro-
cesses may be at work and that they could be relevant for the problem being
investigated. The second condition is to explicitly include a description of the
relations implied by the selection process. The third and final condition is to
estimate, reveal, and discuss pertinent measures of uncertainty. We do not
refer to conventional assessment of variability of estimates given the appro-
priateness of a model, but to measures that reflect the range of possible
estimates when competing models are equally plausible.

ENDNOTES

1. Duration effects that are invariant to controls for age at entry into the United States
are not as easy to interpret as a partial product of selection effects and are probably attribut-
able to health differences across migrant cohorts.

2. For a review of pertinent studies, see Palloni and Milesi (2002).

3. Although the term “unmeasured heterogeneity” mostly refers to issues of selection
through survival, it often has been used to refer to the so-called mover-stayer problem, or
“state-dependent heterogeneity.” This is a situation in which a subset of individuals under
observation can never experience the event of interest or their risk of experiencing it is low.
To simplify terminology and unless otherwise stated, we use the term “unmeasured hetero-
geneity” to refer to selection processes through survival only. However, research that
requires the formulation of multistate hazard models must face up to both “heterogeneity”
problems.

4. This section of the chapter is a summary of findings reported by Palloni and Morenoff
(2001).

5. Our initial intention was to study the mortality experience at ages above 40. Because
individuals who are younger than 40 at baseline will contribute variable amounts of exposure
at ages 40 and above during the follow-up period, we opted for a compromise solution and
included individuals who at baseline were aged 35 and older.

6. In particular, one can test for differences in the slope of the hazard rates. Slope differ-
ences are a natural way in which gradual shifts in the composition of population by health
status are manifested in mortality data.

7. The literature on heterogeneity suggests that a Gamma-distributed frailty captures well
the effects on unmeasured traits that influence mortality (Ewbank, 2000; Ewbank and Jones,
2001; Vaupel et al., 1979; Yashin et al., 1999) but other specifications are equally plausible.

8. The absence of evidence for unmeasured heterogeneity does not mean there is none. It
simply tells us that within the age range we are examining, it is immaterial. Its presence may
be felt more heavily at older ages.

9. We will evaluate expressions above age 40 and ignore the effects of mortality dynamics
prior to this age.
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10. It should be noted that, as a rule, the examination of period instead of cohort life
tables is likely to underplay the role of selection via heterogeneity in frailty.

11. Arguments analogous to these can be invoked to justify attention to health selection
via reverse causality, or processes whereby health status directly impacts the risk of social
mobility.

12. This data set is not ideal for our purposes. As mentioned already, it has the important
shortcoming of only including men who were in the labor force at the outset of the study. The
effect will be to underestimate the impact of reverse causality.
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Immigrant Health:
Selectivity and Acculturation

Guillermina Jasso, Douglas S. Massey, Mark R. Rosenzweig,
and James P. Smith

Despite overall improvements in health, there is renewed concern that
racial and ethnic disparities in health persist and in some cases may have
expanded. Ethnic health disparities are inherently linked to immigration
because ethnic identities are traced to the country of origin of an immigrant
or his or her ancestors. The average healthiness of the original immigrants,
the diversity in health status among immigrants, and the subsequent health
trajectories following immigration both over the immigrants’ lifetime and
that of their descendants all combine to produce the ethnic health dispari-
ties we observe at any point in time. Identifying the determinants of the
original health selection of migrants and the forces that shape health paths
following immigration is critical to understanding ethnic health differences.

According to the 2000 U.S. Census, there are 32 million foreign-born
people now living in this country, constituting about one in nine of the total
population. The foreign-born population has been growing rapidly as the
numbers of immigrants has been rising in recent decades, reaching rates
that rival the number of arrivals at the beginning of the 20th century.
Moreover, immigration will be the driving force in accounting for the
future growth of the American population. Recent estimates indicate that
the American population will increase by 120 million people over the next
50 years, 80 million of who will be the direct or indirect consequence of
immigration (see Smith and Edmonston, 1997). These demographic trends
suggest that the health status of immigrants and their descendants will play
an increasingly central role in shaping health outcomes of the American
people. The importance of immigrant health is not limited to an American
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setting. The United States is only an average country in terms of the fraction
of its residents who are foreign born, and increasing rates of international
migration make this issue one that transcends borders.

Immigrants potentially offer some significant analytical advantages for
understanding the origins of health disparities in any population. Most
importantly, by definition immigrants have changed regimes, moving from
an environment with one set of health risks, behaviors, and constraints into
another one that may contain a quite different mix. Given the number of
sending countries, the diversity of health regimes from which immigrants
flow may be enormous. Because isolating meaningful variation in health
environments can be problematic within a domestic-born population, schol-
ars from several disciplines have been eager to use immigrant samples to
measure the impact of environmental factors such as diet, health care sys-
tems, and environmental risks. But these perceived advantages of immi-
grant samples do not come without a cost, as immigrant samples also raise
difficult analytical issues about the extent of health selectivity and the
nature of the appropriate counterfactual.

This paper is divided into six sections. The first, section one, provides a
simple descriptive comparison of some salient health outcomes of foreign-
born and domestic-born Americans. Relying on the existing scientific litera-
ture, the section that follows highlights some key findings and the hypoth-
eses these findings generate about the health status of the foreign-born
population. Two of the more central questions that have emerged involve
the mechanisms shaping health selectivity and the determinants of health
trajectories following immigration. With this in mind, the next section
outlines some simple theoretical models of health selectivity of immigrants
and their subsequent health trajectories following immigration. The follow-
ing section uses data from the New Immigrant Survey to provide new
information on the diversity of health outcomes of new legal immigrants to
the United States. New empirical models that estimate the determinants of
health selectivity and health trajectories following immigration are pre-
sented in the next section. The final section summarizes our views on the
principal research and public policy questions about immigrant health that
are high priority. It also contains our recommendations about how scien-
tific funding agencies may best assist the research community in answering
these questions.

HEALTH OF THE NATIVE BORN AND FOREIGN BORN:
AN OVERVIEW

How do the native born and foreign born compare in terms of their
overall health? Two widely used measures of health outcomes are self-
reports of general health status based on a five-point scale ranging from
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excellent to poor and prevalence rates of important chronic conditions.
Table 7-1 compares the self-reports of native and foreign-born individuals
using the 1996 National Health Interview Survey, and Table 7-2 provides a
similar comparison for some common chronic conditions.! Because immi-
grants are on average much younger than the native born and health is
strongly related to age, the data in these tables are also stratified by age.

Using self-reports of general health status in Table 7-1, the foreign-
born population in the United States appears to be in slightly worse health
than the native born. These differences are concentrated in the higher end
of this health scale. For example, conditioned on age, the fraction of foreign
born who report themselves in either excellent or very good health is about
four or five percentage points lower than that of the native born. The
principal exception occurs among those ages 61 to 80; a considerably higher
fraction of the foreign born say they are in either fair or poor health.

There is growing evidence that residents of different countries use dif-
ferent response thresholds when placing themselves within scales that in-
volve ranking along general well-being criteria, including self-reported
health (see Banks, Kapteyn, Smith, and Van Soest, 2004; King, Murray,
Solomon, and Tandon, 2003). For this reason, it is useful to also examine
other measures of health outcomes that may not be as susceptible to the
problem of international differences in response thresholds.

The picture is quite different when disease prevalence rates are used
instead as the health index. Across all conditions and in every age category
listed in Table 7-2, the foreign born have much lower rates of chronic
conditions than the native born. For example, for the two most prevalent
chronic diseases—arthritis and hypertension—disease prevalence rates are
nearly 50 percent higher among the native born. Although these differences

TABLE 7-1 Self-Reported Health Status of Native and Foreign-Born
Individuals

Age Category

21-30 31-40 41-60 61-80 All Ages

Born in United States

Excellent or very good 73.9 71.4 60.4 42.7 62.4

Good 21.1 21.4 25.7 32.9 25.1

Fair or poor 5.0 7.2 13.8 24.4 12.5

# of observations 6,750 8,484 12,185 6,642 34,061
Foreign born

Excellent or very good 68.7 66.5 56.6 38.9 59.7

Good 25.7 25.9 29.0 30.1 27.5

Fair or poor 5.6 7.7 14.4 31.0 12.8

# of observations 1,747 1,918 2,268 900 6,833

SOURCE: Calculations by authors from 1996 National Health Interview Survey.
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TABLE 7-2 Prevalence of Chronic Conditions by Nativity Status

Age Category

21-30 31-40 41-60 61-80 All Ages

Arthritis

U.S. born 2.7 6.7 18.5 42.0 16.9

Foreign born 2.1 2.2 11.4 41.9 11.2
Diabetes

U.S. born 0.4 1.5 4.1 11.0 4.1

Foreign born 0.0 1.3 3.5 10.7 3.2
Hypertension

U.S. born 3.7 5.9 17.0 36.2 15.3

Foreign born 1.4 4.6 12.9 34.7 10.8
Heart disease

U.S. born 3.5 5.1 8.7 19.5 8.9

Foreign born 0.9 2.9 6.2 20.7 6.1
Asthma

U.S. born 6.9 5.3 4.6 5.5 5.4

Foreign born 3.7 2.5 3.8 4.8 3.5
Diseases of the lung

U.S. born 9.1 7.3 9.9 13.1 9.7

Foreign born 2.4 5.8 6.3 7.4 5.3

SOURCE: Calculations by authors from the 1996 National Health Interview Survey. Note
that because questions on specific chronic conditions were given to one-sixth of the sample,
the number of observations in this table are approximately one-sixth of those in Table 7-1.

are smaller in the other conditions contained in this table (diabetes, heart
disease, asthma, and diseases of the lung), in every case lower rates are
found in the foreign-born population. When considered together, the data
in Tables 7-1 and 7-2 suggest that foreign-born populations may self-report
themselves in worse health than the native born do given their objective
health circumstances. An alternative view is that self-reports of specific
health conditions are underreported in foreign-born populations perhaps
due to their less frequent contact with Western medical diagnostics. Cul-
tural, language, and institutional differences across nations may also have a
significant impact on what people know and what they report about their
illnesses. We return to these issues later in this chapter.

Once again, there is some evidence in Table 7-2 of a reversal in ranking
among older households. Reported rates of heart disease actually are slightly
higher among the oldest foreign-born group listed, and there is a noticeable
tendency for differences to converge to near equality among the older popu-
lations in all conditions other than diseases of the lung. This apparently
more rapid disease progression across age groups among the foreign born
in Tables 7-1 and 7-2 is one source of the view that immigrant populations
tend to experience more rapid health deterioration over their stay in the
United States than is typical of the native-born population.?
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For several reasons, such a conclusion would be at best premature. As
the demographic and labor economics literature has argued and demon-
strated repeatedly, patterns obtained from cross-sectional age stratifica-
tions may not reveal actual lifecycle realities for anyone (see Smith and
Edmonston, 1997). The within-age cell populations in Table 7-2 are mem-
bers of distinct immigrant cohorts who may differ among other factors in
their underlying health. A cross-sectional age pattern inherently cannot
separate across-cohort differences from those that represent the pure effects
of aging or staying longer in a location. Compounding this problem, there
are nontrivial rates of emigration from these immigrant cohorts, and any
health selectivity associated with such emigration would add more com-
plexity. Finally, there is no obvious reason why health trajectories of the
native-born U.S. population are representative of the health-age profiles
that immigrants would have experienced if they had decided not to immi-
grate. We will return to a fuller discussion of these issues.

The immigrants who arrive in any year may also be influenced by
forces unique to that year, such as the current state of relative economic
conditions in the sending or receiving countries, new legislative changes in
the rules governing immigration, or a specific refugee crisis. Consequently,
the year immigrants migrate may matter in terms of their initial health
outcomes. To illustrate this point, Table 7-3 lists self-reported health status
in calendar years 1991 and 1996 among those who last immigrated to the
Untied States less than 5 years ago. Health status appears to be lower
among the immigrants of the early 1990s compared to those who immi-
grated during the late 1980s. In every instance in Table 7-3, the fraction
that report in fair or poor health is larger in 1996 than in 1991. This
variation in health status among immigrants arriving only 5 years apart

TABLE 7-3 Self-Reported Health Status by Time Since Immigration and
Calendar Year

Age Category
21-30  31-40 41-60 61-80  All Ages

0-5 years in United States in 1991

Excellent or very good 71.9 67.2 52.9 40.6 65.7
Good 23.3 26.9 30.9 34.4 26.2
Fair or poor 4.8 5.9 16.2 25.1 8.2
# of observations 702 364 273 62 1,401
0-5 years in United States in 1996
Excellent or very good 68.3 61.7 43.1 47.6 60.9
Good 24.3 30.3 37.8 14.7 27.9
Fair or poor 7.4 8.1 19.1 37.7 11.2
# of observations 521 256 182 42 1,001

SOURCE: Calculations by authors from 1996 National Health Interview Survey.
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sends a warning signal that research conclusions drawn from studies of
immigrant cohorts from different times in American history may be gener-
alized only with considerable risk.

Stratification by age does not provide a direct test of the impact on
health of different levels of exposure by immigrants to the U.S. environ-
ment. Table 7-4 provides a more direct test by arraying prevalence rates of
chronic conditions by length of reported stay in the United States. Because
sample sizes are quite thin in any single NHIS year, the data are pooled
across all years of the NHIS between 1991 and 1996 inclusive.? If (control-
ling for age) all immigrant cohorts were identical at time of entry into the
United States, then the patterns observed across time since immigration
would inform us about the impact of different durations of exposure to the
American health environment. Unlike the age patterns discussed earlier,
these data do not speak unambiguously about any effects of differential
duration of stay in the United States. For example, among those over age
50, hypertension is most prevalent among those in the 0 to § years since
immigration group, lung disease is most prevalent among those in the 6- to
10-year group, and arthritis is most common among those with 11 to 15
years of exposure to the United States. In addition to sampling variability,
this array is confusing partly because the ceteris paribus of all immigrant
cohorts being alike at time of entry is unlikely to be correct. The relatively
high rates of hypertension among recent immigrants over age 50 may sim-
ply indicate that there is differential health selection by age.

The availability of multiple cross-sections from the National Health
Interview Surveys (NHIS) allows one to mimic an analysis that has become
one of the mainstays in the labor economics literature regarding immigrant
assimilation. By appropriately arraying the data by year since immigration
and by age, one can in principle track cohorts as they age. This stratifica-
tion is the basis of Table 7-5, which lists self-reported health status by time

TABLE 7-4 Rates of Chronic Conditions of New Immigrants

0-5 6-10 11-15

All 25-44 50+ All 25-44 50+ All 25-44 50+
Hypertension 6.3 2.7 31.8 5.1 3.5 17.0 7.4 3.2 27.6

Diabetes 1.4 0.8 6.1 2.1 1.0 82 1.9 0.9 8.0
Cancer 0.2 0.1 1.3 0.1 0.0 1.2 02 0.1 0.8
Lung disease 2.1 1.9 3.7 3.2 3.2 59 32 3.2 3.8
Arthritis 5.3 2.8 231 5.3 2.1 24.7 7.0 2.5 26.3
Heart disease 3.7 1.9 18.0 3.7 1.6 11.5 2.6 2.7 14.5
Asthma 1.1 1.3 1.9 2.6 2.7 3.1 2.3 2.2 2.8

NOTE: For each condition, the numbers of observations are about 1,300 to 1,400 in the
“All” column for each of the times since immigration, about 800-900 for the 25- to 44-year-
old age group and about 200 for the 50+ age group.

SOURCE: 1991-1996 NHIS combined files.
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TABLE 7-5 Self-Reported Health Status by Time Since Immigration

% in Excellent or % in Fair or Poor
Very Good Health Health
Age Category in 1991 1991 1996 1991 1996
0-$5 years since immigration in 1991
21-30 71.9 67.5 4.8 5.9
31-40 67.2 65.7 5.9 10.1
41-60 52.9 46.3 16.2 28.4
6-10 years since immigration in 1991
21-30 67.8 61.1 6.4 7.2
31-40 62.0 69.2 8.3 6.9
41-60 55.2 54.8 10.8 15.7
Born in the United States
21-30 75.4 71.9 4.9 6.5
31-40 72.8 67.0 6.3 9.7
41-60 60.4 54.5 13.5 17.8

NOTE: There are about 55,000 observations in the U.S. born data and roughly 1,300 in
the 0-5 and 6-10 years from immigration cells.

since immigration and age where both are indexed by their 1991 values. To
illustrate, the first entry in the 1991 column refers to those foreign born
aged 21 to 30 in 1991 who had migrated to the United States within the
previous 5 years. Of that group, 71.9 percent said they were in excellent or
very good health. The number adjacent to it under the 1996 column (67.5)
represents the self-reported health status of those who were 26 to 35 years
old in 1996 and who had last migrated to the United States 6 to 10 years
ago. Because both age and time since immigration have been incremented
by 5 years, the 1991 and 1996 numbers would refer to the same group of
people if the immigrant group was closed. Data are presented separately for
those who in 1991 had migrated 0 to 5 years ago and 6 to 10 years ago. The
final panel represents those born in the United States.

Not surprisingly given that respondents are necessarily getting older,
the general tendency for all groups included in this table is that their health
deteriorated somewhat between 1991 and 1996. More germane to our
topic is the relative profiles of immigrants compared to those born in the
United States. Although initial health levels are higher for the native born,
there does not appear to be any systematic differential rate of deterioration
at the higher health levels between the most recent arrivals (0 to 5 years)
and the native born. However, there is some evidence of a greater move-
ment of recent immigrants into the fair or poor category. When we com-
pare the native born to those whose reported 1991 time of arrival was 6 to
10 years ago, if anything immigrant health deterioration may be less than
the native born.

Table 7-6 performs a similar analysis using prevalence rates of chronic
conditions. Two findings stand out from this table. First, by far the most
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TABLE 7-6 Rates of Chronic Conditions of New Immigrants

Foreign Born

Age 25-44 30-49 50+ 55+
Years in United States 0-5 6-10 0-§ 6-10
Hypertension 2.7 3.9 31.8 18.2
Diabetes 0.8 1.7 6.1 8.8
Cancer 0.1 0.0 1.3 0.7
Lung Disease 1.9 2.6 3.7 8.1
Arthritis 2.8 3.8 23.1 29.5
Heart Disease 1.9 2.2 18.0 14.6
Asthma 1.1 2.9 1.3 4.6
Age 25-44 30-49 50+ 55+
Years in United States 6-10 11-15 6-10 11-15
Hypertension 3.5 4.8 17.0 28.1
Diabetes 1.0 1.2 8.2 11.2
Cancer 0.0 0.7 1.2 0.8
Lung Disease 3.2 3.5 5.9 3.1
Arthritis 2.1 4.6 24.7 29.7
Heart Disease 1.6 2.9 11.5 17.5
Asthma 2.7 2.3 3.1 3.3
U.S. Born: Age 25-44 30-49 50+ 55+
Hypertension 6.4 9.1 31.4 33.9
Diabetes 1.5 2.0 8.8 9.8
Cancer 0.6 0.9 0.8 6.8
Lung disease 8.3 8.5 11.8 12.1
Arthritis 6.3 8.7 37.0 40.6
Heart disease 5.0 6.2 22.8 25.5
Asthma 4.9 4.8 4.7 4.6

NOTE: See Table 7-4 for explanation on number of observations.
SOURCE: 1991-1996 NHIS combined files.

salient pattern involves health selectivity of immigrants. No matter what
duration since immigration is examined, prevalence rates among immi-
grants are much less than those for the U.S. born. As we will argue, strictly
speaking the U.S. native-born population is not the appropriate comparison
group to use when evaluating health selection of migrants. Rather, health
selection of migrants involves a comparison between the health of migrants
and stayers in the sending countries at the time of immigration. This com-
parison would be extraordinarily difficult given the number of sending
countries and the state of health data in most of the sending countries.
However, the United States can be used indirectly for this comparison.
Because the health of the U.S. native born is so far in excess of those in most
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migrant sending countries, if migrants to the United States have better
health than the U.S. native born, they surely have better health than those
who stayed in the sending countries.

Using this argument, the extent of this health selectivity is especially
strong among younger migrants and for more serious health conditions.
For example, prevalence rates for cancer, heart disease, and diseases of the
lung are far less for recent migrants than for the U.S. born. Second, if we
examine changes in prevalence rates with increasing age (and time since
immigration), there is little evidence that the foreign born are doing worse
compared to native-born Americans. An important caveat to the analysis
contained in Tables 7-5 and 7-6 is that they are examining health changes
over short increments in duration of stay. For many illnesses, one would
want to examine health changes over much longer durations of stay than 5
years to better capture the impact of changing geographic location.

Moreover, the limitations of this analysis implicit in Tables 7-5 and 7-
6 are serious when it comes to tracking immigrants. First, immigrant co-
horts are not closed, because there is substantial emigration from the origi-
nal immigrant cohort. For example, up to a third of Mexican immigrants
who are in one decennial Census appear to have emigrated by the next.
These rates of emigration differ significantly by nationality and across time.
Second, the question on time since immigration asked in surveys is subject
to considerable ambiguity. The specific question in the NHIS—“In what
year did you come to the United States to stay?”—is quite ambiguous.
Immigrants typically take many trips to the United States with uncertain
intentions about how permanent their residence will be. For example, some
may have come for temporary reasons, but subsequently decided to live
permanently in the United States. Since they initially did not come to stay,
it is unclear how they should answer the NHIS question.

MAIN FINDINGS FROM THE LITERATURE

There is a vast scientific literature on immigrant health differentials and
their determinants that would be impossible to fully summarize here. In-
stead, we focus our review on that part of the literature that deals centrally
with the main issues of the initial health selectivity of immigrants and the
subsequent health trajectory following immigration.

Epidemiology has a long tradition of using migrant studies to isolate
environmental effects on health. Put most simply, the basic notion is that if
disease rates change when you move from one place to another, it is indica-
tive of a role for environmental factors. A good example is Marmot’s
observation that deaths by motor accidents are high both in France and
among French immigrants to England, suggesting that the French bring
their “accidents” with them (Marmot, Adelstein, and Bulusu, 1984).
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A typical epidemiological study examines some health outcome in three
populations that presumably differ in a significant way in their environ-
ments—people in the host country, the sending country, and migrants.
Differences among them then are used to test the impact of some type of
“environmental” exposure along a dimension where the groups are be-
lieved a priori to differ significantly. Although many differences may exist
in their respective environments, the hope is that the design of the study has
isolated and measured a small subset of salient differences. These epidemio-
logical studies often examine patterns obtained from specific diseases where
knowledge about the origins and progression of disease can be used to help
isolate the migrant effect. As a practical matter, these comparisons are often
limited to small geographical areas, especially in the host country. As we
will see, the substantial heterogeneity in health among immigrants cautions
that the use of small geographic areas to capture the representative migrant
may be quite perilous.

A simple illustrative example of such studies is cited by Kasl and
Berkman (1983) and relates to cancer. For example, mortality rates from
breast cancer are low among both the Issei (Japanese migrants to the United
States) and the Nisei (those born in the United States to Japanese parents),
suggesting a genetic interpretation, while colon cancer rates among both
the Issei and the Nisei are near the U.S. rates, from which a stronger
environmental influence was inferred.

Perhaps the most influential of these studies has involved the health of
Japanese immigrants to the United States.* As a typical example of such
studies, Marmot and Syme (1976) provide data showing that among men
of Japanese ancestry, while all-cause mortality is higher among Japanese
men (with cancer as the primary cause of death difference), the risks and
occurrence of coronary heart disease (CHD) are lowest among those living
in Japan, intermediate among those in Hawaii, and highest among those
living in California. Moreover, while attenuated, these differences persisted
among nonsmokers and among men with similar levels of cholesterol and/or
blood pressure. Marmot hypothesized that the remaining differences may
be due to cultural differences between the United States and Japan. Tradi-
tional Japanese culture is more characterized by group cohesion and social
stability, which may be stress reducing and thus protective in reducing heart
disease. Marmot examined health outcomes of Japanese living in and around
the San Francisco Bay area, stratified by the degree of adherence to Japanese
culture. Among these Japanese men, the more they adhered to the original
Japanese culture, both during childhood and during adulthood, the lower
the risks of CHD. This association prevails even when dietary preferences
are controlled.’

Given its modern migration history with large numbers of migrants
from quite diverse cultures (Europe, Asia, and Africa), it is not surprising
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that Israel has been home to several important studies. The Israel Ischemic
Heart Disease Project is a particularly influential research effort. In this
study, 10,000 male Israeli government workers aged 40 and over were
examined three times during a 5-year period, from 1963 to 1968. These
government workers included first generation Israelis from many sending
countries. According to the summary provided by Kasl and Berkman (1983),
despite the large differences in culture and background across regions of
birth, differences in disease rates were surprisingly small. In this case, either
large differences in background did not translate into similarly significant
health disparities or selection of a specific occupation (government employ-
ees) induced too much equality in health outcomes.

Finally, in another prospective epidemiological study of 1,001 middle-
aged men of Irish ancestry, the relation between dietary information col-
lected approximately 20 years ago and subsequent mortality from coronary
heart disease was examined. Following the typical epidemiological proto-
col, the men were initially enrolled in three cohorts: one of men born and
living in Ireland, another of those born in Ireland who had emigrated to
Boston, and the third of those born in the Boston area of Irish immigrants.
There were no differences in mortality from coronary heart disease among
the three cohorts and only weak evidence that diet is related to the develop-
ment of coronary heart disease.

In addition to using migrant samples to test the impact of differential
environmental exposure, the second issue that has loomed large in the
epidemiological studies concerns the health selection effect. In one of the
most comprehensive studies of immigration selection, Marmot, Adelstein,
and Bulusu (1984) compared mortality rates of migrants to England from
Ireland, Poland, Italy, the Indian subcontinent, and the Caribbean to mor-
tality rates for the sending countries. A summary of their findings is con-
tained in Table 7-7, which lists age-standardized mortality rates compared
to those who were born in the United Kingdom (UK). For all countries but
Ireland, all-cause mortality rates were much lower among migrants com-
pared to those of residents in the country of origin. While there are no
controls for duration of stay, their data are suggestive of quite strong health

TABLE 7-7 Standardized Male Mortality Rates for Selected Immigrants
to England and Wales (rates relative to United Kingdom)

Migrants Country of Origin
Ireland 114 99
Poland 95 107
Italy 77 91
Caribbean 94 119
Indian subcontinent 98 NA

SOURCE: Adapted from Marmot et al. (1984, Table 1).
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selection effects among migrants to the UK. The exception of Ireland is also
of interest in part because it indicates that health selection effects may vary
systematically across countries. The cost of moving between the UK and
Ireland is relatively low, and as we will demonstrate, in such situations
health selection should be weaker. In addition, our model predicts that
healthy Irish migrants should be found in much more distant places.

Latinos represent an important special case for research on immigrant
health. In part the attention given to Latino health reflects their place as the
numerically largest immigrant ethnic group, a dominance that will grow
more pronounced in the future. But it also stems from scientific interest in
the reasons for the so-called “Hispanic paradox”—Dby many measures His-
panic health is far superior to what one might expect given their socioeco-
nomic status. In particular, although they share similar economic positions,
Hispanic health levels are far better than those of African Americans and
are often above those of non-Hispanic whites, whose economic resources
are far superior. The Hispanic paradox is illustrated in Table 7-8. Age-
adjusted death rates for the two leading causes of death—diseases of the
heart and malignant neoplasms—are 50 percent lower among Hispanics
than among African Americans. With the exception of diabetes, Hispanic
age-adjusted death rates are actually lower for all diseases than those of
non-Hispanic whites. The only group that outperforms Latinos on these
measures is Asians/Pacific Islanders, whose overall lower mortality rate is
due principally to low rates of death from heart disease.

The reasons underlying the Hispanic health paradox have been a source
of considerable research and debate. Two themes have dominated that
debate, but they are the same as those highlighted in this chapter. The first
is the healthy migrant effect, where Latino migrants are seen as inherently
healthier. This literature is largely silent on whether this better health due to
selection mostly reflects the generally superior health habits, behaviors, and
conditions in the Latino sending countries relative to the United States or

TABLE 7-8 Age-Adjusted Death Rates by Cause of Death: 1998

Non-Hispanic ~ African Asian/
Hispanic ~ White American  Pacific Islander

All 596.4 862.7 1,135.7 516.8
Diseases of heart 175.6 271.7 340.6 154.4
Malignant neoplasms 123.7 203.0 255.1 124.2
Lower respiratory disease 18.6 44.8 30.8 17.2
Cardiovascular diseases 39.1 58.0 80.1 50.6
Diabetes 32.1 21.1 22.1 16.9
Injuries 30.2 34.6 39.5 17.6
Suicide 6.3 12.8 5.8 6.6
Homicide 8.8 3.1 22.6 3.5

SOURCE: Centers for Disease Control and Prevention (2001).
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whether it is principally due to health selectivity among migrants compared
to those who stayed. The problem with a heavy reliance on the generally
superior health behaviors and conditions in the sending countries is that on
standard health outcome measures such as mortality and morbidity, the
major Latino sending countries rank below the United States.

The second theme concerns the protective effects of culture and norms
within Latino families and communities. The argument is that there is
cultural buffering, which is characterized by norms proscribing risky be-
haviors and promoting good ones, such as a healthier diet and stronger
family support networks (Vega and Amaro, 1994). There is evidence that
Latinos do have lower prevalence rates of some of the more common risk
factors for good health. For example, rates of cigarette smoking are lower
among foreign-born Latinos. The notable exception to better Latino health
behaviors involves excessive weight and obesity. During the 1988-1994
time period, 24.4 percent of Mexican men and 36.1 percent of Mexican
women were obese, much higher rates than observed among non-Hispanic
whites. Similarly, 70 percent of Mexican women were reported as over-
weight compared to only 47 percent of non-Hispanic white women (see
Centers for Disease Control and Prevention, 2001). Such weight-related
problems no doubt have much to do with the high prevalence of diabetes
among Hispanics.

With increased acculturation, however, the argument continues that
the protective cultural buffering begins to dissipate, and with it Latino
health deteriorates toward the U.S. norm. This deterioration becomes even
more severe as we pass through the generations. As just one illustration
among many, second generation Hispanic women fare worse than the first
generation in terms of adolescent pregnancy and having low birthweight
children (Vega and Amaro, 1994).

The final generic issue raised in the literature is that the very act of
migration may also directly affect immigrant health. This effect is associ-
ated with the process of migration itself, which is often viewed as quite
stressful with negative psychosocial impacts (Kasl and Berkman, 1983).
This form of health impact of migration suggests that health problems of
migrants should eventually be manifested in specific diseases. Cardiovascu-
lar diseases are known to be sensitive to prolonged exposure to high levels
of stress, so that relatively high rates of heart disease among the foreign
born associated with length of stay may be indicative of such a mechanism.
More recently, heart disease has played an increased role in these studies.
Migrants’ rates of heart disease are intermediate between sending and host
country and converge with time since immigration (Kasl and Berkman,
1983). Repeated exposures of immigrants to prejudice and discriminatory
acts in the host country are also cited as a reason for stress and its eventual
toll on health (Vega and Amaro, 1994).
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The emphasis in the epidemiological literature on specific diseases is
important and should become a more standard part of analyses by social
scientists. The early concerns about immigrant health had to do with the
externalities associated with the spread of communicable diseases. Although
this concern is much diminished today, tuberculosis tests and medical ex-
ams are required before admittance to permanent residence in the United
States.

THEORETICAL ISSUES

There are two perennial themes to the literature on migration and
health outcomes—the nature of the health selectivity of international mi-
grants and the impact of migration on the subsequent health trajectory of
migrants. Although these themes have appeared in the scientific literature
for many decades and across several academic disciplines, there has been
remarkably little theoretical guidance about the likely nature of the selectiv-
ity or on the mechanisms through which health trajectories may be altered
by migration. In this section, we present a simple theoretical framework
within which these questions can be investigated. A latter section summa-
rizes our empirical estimates of these models.

Migration Model of Initial Health Selectivity

Will migrants be positively selected on their health, and if so what are
the personal and environmental factors influencing the extent of this selec-
tion? Although one of the most often mentioned empirical findings regard-
ing international migration concerns the possible health selectivity of mi-
grants, there has been little formal theoretical investigation of this
relationship. In this section, we develop a simple framework adapted from
Jasso, Rosenzweig, and Smith (2001) that illustrates the main issues.

The decision to migrate can be viewed as a balance between the gains
and costs of migration. For simplicity, these gains can be thought of as the
difference in income received in the receiving and sending country. Income
is the product of the skill of the individual (k), the rate of utilization of skill
(or labor supply) (/), and a country-specific price of skill (). All prices,
skills, and utilization rates may be country specific.

Thus, an individual will migrate if:

w k

a ial

—w]-/e-- l.> Cyj )

ia i if

where ¢, is the cost of moving from country j to country a. These costs may
include not only any monetary costs associated with mobility, but also any
nonpecuniary costs (utility), such as any cultural differences between the
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sending and receiving country, the quality and availability of good health
care, being away from family and friends, and the like. Individual skills may
not be perfectly transferable across countries, a relationship that may be
summarized by k,, = o, k,; where 0., is index of transferability from country
j to country a. Similarfy, the relation of skill prices across countries can be
written as w; = B, + B, w, and the relation of labor supply across countries
is [,,= ¢;I; Substituting these intercounty associations into equation (1), an
individual migrates if

wkl | ac - A, =B >c, (2)

a’ij i w,

Before bringing health into this model, we mention some predictions
for both number of migrants and skill selectivity of migrants who do come.
First, an increase in the cost of migration (¢4)5 whether due to monetary or
nonmonetary factors, will reduce the number of migrants. Given skill prices,
increases in migration costs also imply greater selectivity on either skill or
labor supply. That is, when migration costs are greater, migrants must be
either more skilled or harder workers or both. Second, countries with higher
skill prices (B;) will also send fewer migrants to the United States, but once
again these migrants should be more selective on labor effort or skill.
Finally, migration rates will increase when rates of skill transferability (o)
are higher, but migrants who do come will be of lower skill or work effort.

Health can enter this model in several ways. The most direct pathway is
that health enhances earnings capacity. It is widely acknowledged that
health is an important component of an individual’s human capital
(Grossman, 1972), so that skill levels are generally greater among healthier
people. Healthier individuals are generally more energetic and robust, so
that skill utilization (or labor supply) and health are also positively corre-
lated. Because health increases both &, and [, healthier individuals will gain
more from migration and migrants will be positively selected on their health.

Health will interact with the other determinants of migration we have
mentioned. Where the costs of migration between two countries are greater,
migrants will self-select on better health to a greater extent. Thus, countries
that are more distant from each other, either geographically or culturally,
will (other things equal) be more positively selected on migrant health.
Similarly, migrants from countries with lower skill prices relative to those
in the United States will be less positively selected on migrant health. Fi-
nally, when skill transferability is lower, migrants will more positively se-
lect on health.

Holding everything else equal, equation (2) indicates that there is a
minimum health level that would make migration worthwhile. Because
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health varies so much among sending countries, this implies that the disper-
sion in health outcomes among migrants should be less than that which
exists across sending countries and that the magnitude of health selection is
negatively related to health levels in the sending countries.

To this point, we have highlighted health effects that operate princi-
pally through labor market earnings. Migrants may also be attracted to
countries with higher quality health care or healthier environments. These
factors may be incorporated into the model as part of the nonpecuniary
costs of migration. For example, if the United States offers a healthier
environment or lower cost health care of a given quality than that which
exists in the sending country, more migrants will come, but the marginal
migrant will be less healthy.

Labor market considerations are less important for older migrants who
may have either short or no remaining tenure in the labor market. The
factors relating to skill levels, utilization, and prices may be of no impor-
tance for new migrants over age 60 who do not plan to work. In contrast,
the better health care available in the United States may be of far greater
concern among older migrants. This indicates that health selection effects
may be quite different among older migrants, a point consistent with the
age stratifications in the data presented earlier.¢ It also suggests the impor-
tance of time because migration is a key control in examining the health of
older migrants. Older migrants consist of two groups—those who have
migrated at a much younger age and who were presumably positively se-
lected on their health and those who migrated at much older ages, when the
migration selection may have been reversed.

Comprehensive evidence on the extent of health selection of migrants is
difficult to obtain. In principle we would like to know how migrants com-
pare at the time of their initial migration with residents in their sending
country. The data contained in Table 7-7 do suggest that the migrant health
selection effect may be strong, but there is no control for duration of stay in
the United Kingdom.

As a first step toward gauging the importance of health selectivity,
Table 7-9 ranks countries by numbers of legal male migrants to the United
States in 1995, and then provides for each country the levels of male life
expectancy and the probability of a male dying between ages 15 and 59.
The later index is provided because it is presumably less affected by infant
mortality and more closely approximates the ages when migration takes
place. The story told by these two death indexes is quite similar, so we will
concentrate our discussion on the more conventional life-expectancy mea-
sure. The variance in male life expectancy across these major sending coun-
tries is enormous, with a range of more than 25 years. Three countries have
higher life expectancy than the United States, while overall life expectancy
in 14 of the countries is lower than in the United States. A weighted (by
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TABLE 7-9 Life Expectancies of Major Sending Countries
Male Probability of

Number of Male Life Dying Between
Country Migrants (000’s)  Expectancy  Ages 15 and 59
Mexico 89.9 71.0 0.194
Philippines 51.0 64.6 0.232
Vietnam 41.8 66.7 0.225
Dominican Republic 38.5 65.5 0.177
China 35.5 68.9 0.170
India 34.7 59.8 0.275
Cuba 17.9 73.7 0.143
Ukraine 17.4 62.6 0.326
Jamaica 16.4 75.8 0.135
Korea 16.0 70.5 NA
Russia 14.6 59.4 0.352
Haiti 14.0 49.7 0.481
Poland 13.8 69.2 0.242
Canada 12.9 76.0 0.104
United Kingdom 12.4 74.8 0.111
Guatemala 11.7 63.5 0.326
Columbia 10.8 67.2 0.221
United States — 73.9 0.148
Immigrant weighted average 67.1

NOTE: Countries with more than 10,000 migrants to the United States in 1995.

SOURCES: Life expectancies were obtained from Harvard Burden of Disease Unit Re-
search Paper No. 8. Probabilities of men dying between ages 15 and 59 obtained from The
World Health Report 2000, World Health Organization.

number of migrants) average of life expectancies from these major sending
countries is 67.1 years, nearly 7 years less than that in the United States.

Thus, the typical legal migrant comes from a country where average
health is far below that in the United States, but the typical migrant to the
United States is much healthier than the typical native-born resident. In our
view, this is convincing evidence not only that there is a health selection
effect for migrants to the United States, but also that the average magnitude
of the health selection effect is very large. For some countries, the presump-
tion must be that health selection is even larger. For example, the average
male life expectancy in India is less than 60 years. The typical Indian
migrants to the United States would clearly not expect such a life expect-
ancy either in India or in the United States. Table 7-9 also suggests that the
extent of health selection varies considerably across sending countries. The
real question is whether that variability is systematically related to the
factors highlighted in the model outlined in this section.

Progress on this issue has been limited because we typically do not know
the health of immigrants at time of first arrival, which is the only time when
selectivity can be unambiguously evaluated. Health selectivity involves a com-
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parison at the time of immigration between the health of movers and the
health of stayers in the sending country; it has nothing directly to do with
health of the native born of those in the receiving country.

Table 7-10 attempts to partially remedy this situation by placing the 17
countries listed in Table 7-9 into three groups based on the average male
life expectancy in the sending country. Group 1 includes migrants from the
five countries with the longest male lifespan, while Group 3 includes mi-
grants from the six countries with the shortest male lifespan. Group 2
includes those from countries that fall between the other groups. This
grouping discriminates well among the sending countries in this dimension.
Men in Group 2 countries live an average of nearly 5 fewer years than men
in Group 1 countries, while those in Group 3 countries live almost 9 fewer
years than those in Group 2.

The remaining columns in Table 7-10 measure health outcomes of new
legal immigrants to the United States approximately at the time of their
arrival. Using the general health status scale, new immigrants from Group 1
countries self-report themselves in much better health than the two other
country groups. However, the difference between Group 2 and 3 immigrants
is not large (and may even slightly favor Group 3) in spite of the 8-year
difference in male life expectancy between them. Moreover, there appear to
be very small differences between these three groups in the overall prevalence
rates of conditions.” These data suggest that especially among Group 2 and
3 countries, there is considerably less heterogeneity among new immigrants
than there is among health outcomes in the sending countries. This confirms
the theoretical prediction that the variance in health among migrants is much
smaller than the variance in health in sending countries.

Table 7-11 provides additional evidence on the issue of health selec-
tion. Swallen (2002) has computed male life expectancy by ethnic group for
the native born and foreign born in the United States. Her data demonstrate

TABLE 7-10 Comparisons of New Legal Immigrants with Life
Expectancy in Country of Origin

Country of % in Excellent % in Fair % with any % with any
Origin Male Life or Very Good  or Poor Chronic Serious
Grouping Expectancy  Health Condition  Condition Condition
1 72.3 57.1 14.1 20.6 7.0

2 67.5 43.4 29.4 23.9 6.4

3 58.7 52.9 22.1 23.4 6.9

NOTE: The three country groupings are based on the list of 17 countries in Table 7-9,
ordered by levels of male life expectancy. Group 1 includes the five sending countries that
rank highest in male LE while Group 3 includes the six countries that rank lowest in male LE.
The health outcome measures in the 3rd through 6th columns are from the New Immigrant
Survey-Pilot.
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TABLE 7-11 Life Expectancies by Nativity

White male Asian male Hispanic male

U.S Foreign U.S. Foreign Home U.S. Foreign  Home

Age born born born  born country  born  born country
5 68.2 66.9 73.5 74.2 65.2 68.1 70.3 67.5
45 30.8 31.6 35.2 35.7 29.8 31.8  34.1 32.5
65 15.1 15.9 15.8 18.7 14.3 16.1  18.0 17.0

SOURCES: Data for U.S. born and foreign born are obtained from Swallen (2002). These
data are for 1990 life tables. Data for Home Country are immigrant weighted averages of the
data contained in Table 7-9. These data are for 2000 life tables.

that within broad ethnic categories, the foreign born have longer life ex-
pectancies than the U.S. born and implicitly the foreign born have longer
expectancies than residents in the sending countries (by comparison with
Table 7-9). This comparison is made more explicit by including immigrant-
weighted average life expectancies in the sending countries for Asians and
Hispanics. The latter numbers are for calendar year 2000, while the nativity
numbers for the United States are for 1990, so the home country numbers
are inflated by a few years of mortality improvement compared to the
nativity life expectancy (LE) numbers. These comparisons show that for
Asian immigrants life expectancies in the United States (at age 5) may be as
much as 10 years greater than the average in the Asian sending countries.
This must mean that health selection among Asians is very large or that the
United States is a much healthier place to live than the typical Asian sending
country. Although Asian life expectancies are lower in the second genera-
tion, they remain much higher than in the Asian sending countries.

The data in Table 7-11 show that positive health selection also exists
among Latino immigrants, but that it is much smaller in magnitude. Adjust-
ing for the secular improvements in mortality, the LE differential between
Latino migrants and their home countries is about § years. Once again, LE
falls in the second generation, but would still remain above the sending
countries after adjusting for the secular improvements in mortality.

Migration Model of Subsequent Health Trajectory

The second most prominent subject concerns what happens to immi-
grants’ health subsequent to their arrival in the United States. The domi-
nant empirical conclusion appears to be that trajectories of immigrant health
are less positive than they would have been if they had not migrated. Once
again, these findings coexist with little assistance from formal theory, but
the usual reasons cited include a less healthy environment in the United
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States or the adoption by migrants of the alleged poorer health habits that
exist in America.

A useful place to introduce some theory is the health production func-
tion—the relationship between various inputs and the stock or commodity
“health” (H,):

H,=fH,,, G, B, MC, ED, E,) (3)

Health in time period ¢, H,, is the result of the stock of health in the time
period -1, H, |, depreciation, and investments to improve health in the
previous time period. Health is produced by several different inputs, includ-
ing the use and quality of medical care (MC,), the adoption of good per-
sonal health behaviors (good diet, exercise), and the avoidance of bad ones
(smoking, excessive drinking) (B,), and a vector of country-specific environ-
mental factors (E,), such as the air pollution level or prevalence rates of
contagious diseases.

Education may enter this production function because it affects the way
individuals can transform inputs into good health. For example, more edu-
cated households may choose more qualified doctors, be more aware of the
harmful health effects of behaviors such as smoking or environmental risks,
or be better able to provide preventive self-care to prevent illness or to
mitigate its more harmful effects. Finally, family background or genetic
endowments (G,), which are typically unobserved by the researcher, have
played an important role in contemporary research on this topic. For ex-
ample, Rosenzweig and others have argued that the existence of these
unobserved background factors that can often be traced to early childhood
may seriously bias estimates of this production function.®

In this framework, health changes over the life course and the trajec-
tory of these changes are the result of the stock of health in the time period
-1, H, ,, depreciation over the previous time period, and investments to
improve health in the previous time period.” The current inputs and behav-
iors chosen are investments that produce increments to the stock of health.
These inputs, such as the demand for medical care, are “derived” demands:
valued not directly but only because of their impact on health. Because the
purchase of these inputs or the adoption of health-related behaviors are
choices individuals or families can make, they are, in the parlance of eco-
nomics, “endogenous” variables.

H,=H'H,,P,,P,ED,E,Y,G, (4)

me’

Equation (4) expresses current health as a function of the price of medical
care (P, ), the price of other inputs (P,), education of each family member
(ED), and household income (Y)).
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If we let period t~1 be the time of immigration, we can solve equation

(4) sequentially to obtain the health trajectory subsequent to immigration.

Conditional on health at the point of immigration, this health trajectory is

a function of all relevant prices and incomes subsequent to immigration.
Solving sequentially

H™ = H'( p .P,EDE,Y,G,) (5)

t=1° * me?

(where ~ indicates a time series vector of values).

Because equation (5) describes the health trajectory if a person immi-
grates, the relevant prices, incomes, and environmental factors are those
that exist in the United States. There is a corresponding equation that
would be obtained if the person chose not to immigrate:

H™ = H'(H, P, P,EDE,Y,G,) (57)

mec
(where prices, incomes, and environmental influences are now those that
exist in the sending country).

Combined, equations (5) and (5°) suggest that there are several path-
ways through which health may be altered by immigration. First, higher
incomes may promote better health. Jasso et al. (2001) show that the
typical economic gain from legal immigration to the United States is large
but quite variable across immigrant attributes. For example, the mean eco-
nomic gain at the time of green card receipt was about $15,000 per year.
Economic gains of this magnitude could eventually translate into improved
health trajectories. The variability of economic gains suggests similar vari-
ability in improved health outcomes.

An advantage of immigrant samples for this issue concerns its ability to
separate out the effects of changes in relative and absolute incomes, two
quite distinct hypotheses of why income may affect health. Relative income
position is thought to affect health by the stress associated with lower
hierarchical position, while absolute income may alter health through ac-
cess to care. Many immigrants may experience a large absolute increase in
income while finding themselves at a lower point in the income distribution
in the United States than they were in their country of origin. These distinct
effects of relative and absolute income position are quite difficult to sepa-
rate in domestic population samples.

Turning to country-level environmental attributes, equations (5) and
(5°) represent a comparison of country-specific attributes that promote or
hinder health. Because there are more than 100 different sending countries,
it indicates that individual studies such as those of Japanese immigrants are
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not capable of being informative about the experiences of other immigrants
from other countries or of those who arrived at a different time. A good
deal of the emphasis in the Japanese studies rests on the comparative ben-
efits of a Japanese diet or culture over an American one, a comparison that
would not carry over to other side-by-side contrasts.

Equations (5) and (5’) also indicate that simple summary statements—
such as that living in the United States is bad for immigrant health—are
misplaced. Across all the environmental factors that influence health,
America is unlikely to rank as either the best or worst health environment.
What is more relevant is measuring the specific environmental factors—
diet, specific health behaviors, health environment, health care system—
that distinguish subsequent health outcomes.

Equations (5) and (5’) raise the fundamental question of what the
appropriate counterfactual is. We are interested in a comparison of what
happens to an immigrant as he/she stays in the United States compared to
what would have happened in the sending country if no migration had
taken place. Although often used in the literature, an appropriate counter-
factual is not what is happening to the health of a native-born U.S. resident.
Rather, the effect on the health of an immigrant changing countries involves a
comparison of the health trajectory of an immigrant in the receiving coun-
try with the health trajectories of “similar” people in the sending countries.

Equations (5) and (5’) do not represent a complete characterization of
the problem, which has a form similar to that developed by Willis and
Rosen (1979), where individuals now self-select as migrants or nonmigrants.
The migrant selection rule was described in equations (1) and (2), earlier
illustrating that although often discussed separately, health selection and
subsequent health trajectories are not orthogonal processes. Current and
perhaps expected future health profiles influence the decision to migrate so
that migrants are not a random sample of the population at risk either in
terms of their current health or its expected trajectory.

Finally, health selection is not independent of the subsequent health
trajectory. To this point we have modeled selection in a cross-section. But
consider a sending country with the exact same distribution of health as that
which exists in the United States. In our theoretical model (supported by the
empirical facts to follow), immigrants of working age still should be quite
positively selected on their health—so we see very low rates of serious illness
(heart disease, cancer, diabetes, and the like) among new immigrants to the
United States. But because you can only self-select based on something you
know about or at least suspect, differences in health outcomes of immigrants
and the native born in onset of disease 10 or 20 years after immigration
should show much smaller differences, or maybe none at all. Therefore, by a
simple process of regression toward the mean, disease rates of the foreign
born will necessarily converge to the U.S. norm. For a similar reason, the
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health of the second generation will tend to fall relative to the first generation.
A good deal of the current literature interprets a decline in immigrant health,
with length of stay or across generations as indicative of problems in Ameri-
can health environments.1% But all it may be is the necessary consequence of
strong health selection effects and regression toward the mean.

THE HEALTH OF NEW LEGAL IMMIGRANTS

In this section, we present results obtained from the New Immigrant
Pilot Survey (NIS-P), a panel survey of a nationally representative sample of
new legal immigrants. These legal immigrants were admitted to legal per-
manent residence to the United States during the months of July and August
of 1996 (for details, see Jasso, Massey, Rosenzweig, and Smith, 2000). This
sample was based on probability samples of administrative records of the
U.S. Immigration and Naturalization Service (INS) representing all those
who received their green cards during those months. The NIS-P links survey
information about immigrants’ pre- and postimmigration labor market,
schooling, health, and migratory experiences with data available from INS
administrative records, including the visa type under which the immigrant
was admitted. The NIS-P consists of a baseline survey, a 3-month follow-up
of half of the original sample (to evaluate whether periodicity affected
attrition), a 6-month follow-up of all original sample members, and a 1-
year follow-up, also of all original sample members.!!

Given the brief 15-minute telephone interviews, the health information
collected in the NIS-P was limited—Ilargely self-reported general health
status, the prevalence of selected chronic conditions, some health behav-
iors, the utilization of medical services, and how that care was paid. Yet,
even this limited health information proves to be quite valuable. The reason
is that the problems that plagued monitoring the economic success of new
legal immigrants also have affected current research findings on immigrant
health. These problems include the lack of any true national representative
samples and the inability to follow this appropriate sample over time.

Table 7-12 lists the distribution of self-reported health status of these
new legal immigrants alongside distributions for the native born obtained
in the same year from the NHIS. Using this index, once again the health of
new legal immigrants to the United States is generally quite good. Fewer
than one in seven report themselves as being in fair or poor health. If we
compare all adult immigrants to native-born Americans, the data indicate
that the only noticeable difference that emerges takes place among older
immigrants. This age pattern among legal immigrants is additional evidence
that the nature of health selection is very different among older immigrants.

Table 7-13 lists rates of chronic conditions for respondents in the NIS-
P. To examine the possibility that any disparities with the native born are
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TABLE 7-12 Health Status of New Legal Immigrants and the U.S. Native
Born

NIS 1996 NHIS: Born in U.S.
All 25-44 S0+ All 25-44 S0+
Excellent or
very good 59.6 66.2 29.9 62.4 71.2 46.8
Good 26.8 26.9 27.7 25.1 21.5 30.9
Fair or poor 13.6 7.0 42.5 12.5 7.3 22.3
# of observations 972 588 127 34,061 16,024 13,105

SOURCES: New Immigrant Pilot Survey and born in the United States from 1996 NHIS.

due to age, rates are also listed for those 25 to 44 years old and for those
over age 50. To provide a benchmark, the middle three columns provide
rates for native-born Americans from the 1996 NHIS and the last three
columns for those who said they had arrived within the past 5 years. The
latter group is most similar to respondents in the NIS-P in terms of duration
of stay in the United States, but will include, in addition to legal immi-
grants, nonimmigrants (e.g., students, those on temporary visa) and illegal
immigrants. Reported rates of chronic conditions of new legal immigrants
are quite low, especially compared to the native born. Among the younger
sample (those between ages 25 and 44), these differences are particularly
large in the more severe conditions. For some diseases such as hypertension
and diabetes, health selection may actually reverse among older, new legal
immigrants.

It is sometimes argued that these low rates of chronic conditions among
the foreign-born population simply reflect the lower degree of contact with
doctors and hospitals. Without such contact, a condition would not be
diagnosed. To check this possibility, we look in Table 7-14 at rates condi-
tional on having seen a physician or having been hospitalized during the
past year. In fact, rates of contact with Western medicine among new legal

TABLE 7-13 Rates of Chronic Conditions of New Legal Immigrants

NIS Native Born 0-5

All 25-44 50+ All 25-44 50+ All 25-44 50+
Hypertension 10.8 4.6 40.6 16.9 6.0 33.3 6.3 1.4 31.6
Diabetes 2.5 0.6 13.3 4.1 1.5 8.9 1.4 0.0 3.4
Cancer 0.7 0.6 1.8 2.3 0.6 59 0.2 0.1 1.3
Lung disease 1.9 1.4 4.6 9.7 4.1 124 2.1 2.0 0.0
Arthritis 7.4 3.1 27.3 169 6.3 363 5.3 3.1 21.4
Heart disease 3.0 1.0 15.1 8.9 5.9 19.9 3.7 0.0 19.9
Asthma 3.4 28 3.6 5.4 6.0 5.0 1.1 1.3 0.0

SOURCES: Native born and 0-5 from NHIS and from New Immigrant Pilot Survey. For
number of observations, see Table 7-12.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

ifferences in Health in Late Life

IMMIGRANT HEALTH: SELECTIVITY AND ACCULTURATION 251

TABLE 7-14 Prevalence Rates of Chronic Conditions for Those Who
Saw a Doctor or Were Hospitalized During the Past Year

25-44 50+

0-S Years U.S. Born 0-S Years U.S. Born
Hypertension 3.9 7.7 38.1 35.7
Diabetes 1.4 1.9 7.1 10.2
Cancer 0.2 0.8 1.1 6.7
Lung disease 2.7 10.4 4.7 13.2
Arthritis 3.2 7.3 31.2 40.1
Heart disease 2.7 6.1 23.9 26.1
Asthma 2.3 5.9 1.4 5.3

immigrants are quite high; 62 percent of the new legal immigrants said they
had seen a doctor during the past year. Even among those who had such
contact, reported rates of chronic conditions are much lower among new
immigrants than among the native born. This indicates that this source of
reporting bias may not be able to explain the better health of immigrants.12

This comparison with native-born Americans hides the far more inter-
esting story about the considerable variation in health that exists among
immigrants. One dimension of that diversity concerns the countries from
which they came. These data are listed for general health status in panel A
of Table 7-15 and for the more important chronic conditions in panel B of

TABLE 7-15 Diversity of Immigrant Health Outcomes by Place of Last
Residence

A. Self-Reported Health Status

Excellent or

Place of origin Very Good Good Fair or Poor
Europe 52 30 19
South America 69 18 13

Asia 57 29 14
Africa 70 29 1
Mexico 49 34 16
Other North America 74 16 10

B. Prevalence Rates of Selected Chronic Conditions

Place of origin Hypertension Arthritis Diabetes
Europe 17.4 12.0 3.7
South America 8.5 4.6 3.0

Asia 5.5 6.6 1.4
Africa 9.5 2.4 2.4
Mexico 11.0 7.1 4.8
Other North America 13.5 6.2 1.0

SOURCE: New Immigrant Pilot Survey.
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the same table. While nearly three quarters of immigrants from North
America (except Mexico) are in excellent or very good health, this fraction
drops to about half among Europeans and Mexicans. A similar degree of
heterogeneity holds when we examine type of visa. For example, hyper-
tension is particularly common among Europeans (about 1 in 6) and much
more rare among new Asian migrants (about 1 in 20).

Another dimension of this heterogeneity exists by visa category. This
dimension is important because visa status—the legal reason why an immi-
grant was allowed into the United States—is one of the principal policy
levers that can be used to change the types of immigrants who arrive. The A
panel of Table 7-16 lists the distribution of self-reported health status by
the major categories of admission to legal status in the United States. The
health of immigrants in the two largest visa categories—employment and
spouses of U.S. citizens—is generally excellent and much better than that of
the typical native-born American (see Table 7-1). The situation is not as
sanguine in the other groups listed in this table. To illustrate, the other
immigrant visa category where individuals qualify through marriage—
spouses of permanent resident aliens—report themselves in much poorer
health than those people who married U.S. citizens. However, one group of
immigrants stands out in terms of their relatively bad health status—refu-
gees and asylees. Shortly after the time of their green card receipt, one-third
of refugees self-report as being in fair or poor health.

Panel B of Table 7-16 illustrates this diversity by visa status by listing
prevalence rates for the more common chronic conditions. As before,

TABLE 7-16 Diversity of Immigrant Health Outcomes by Visa Status
A. Self-Reported Health Status

Excellent or

Visa status Very Good Good Fair or Poor
Principal employment 76 18 6
Spouse of U.S. citizen 74 20 6
Spouse of permanent resident 51 37 14
Diversity 46 38 17
Refugee or asylee 38 30 32

B. Prevalence Rates of Selected Chronic Conditions

Visa status Hypertension Arthritis Diabetes
Principal employment 5.3 4.2 0.5
Spouse of U.S. citizen 4.8 4.0 0.0
Spouse of permanent resident 9.7 4.8 3.2
Diversity 14.6 4.1 4.2
Refugee or asylee 25.3 17.7 5.1

SOURCE: New Immigrant Pilot Survey.
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chronic conditions vary across types of immigrants. In every single visa
category, prevalence rates are smaller—and often considerably smaller—
among new immigrants. For example, a quarter of all refugees and asylees
have hypertension, while nearly one in five were diagnosed with arthritis.
The ability of such data to isolate health problems of some immigrants by a
known characteristic may turn into an important public health tool in
targeting health interventions.

To this point, our data on the health status of new legal immigrants has
concentrated on when they arrived. The question of what happens subse-
quently has absorbed much recent research on immigrant health. Most
scholarship in this field argues that on average, immigrant health actually
deteriorates with length of stay in the United States. The reasons for this
relative deterioration are debated, but there is general acceptance that living
in the United States may not be all that good for your health.

The difficulty with the “years” is that we do not have good national
data that track immigrants over time. Although the NIS-P only monitors
health changes over a short period of about a year, these early years may be
a critical time in health evolution. The “all” row in Table 7-17 examines
changes in self-reported health status for the full NIS sample. Contrary to
the widespread view, on average immigrant health actually improved dur-
ing the first year of the survey. For example, at the time of the 6-month
interview, 18 percent of respondents reported themselves in fair or poor
health. Roughly 9 months later, only 14 percent reported the same status.

There are two main hypotheses about our two salient findings: First,
immigrant health is better than that of native-born Americans, and second,
it actually improves over time. The explanations generically fall into two

TABLE 7-17 Short-Run Changes in Health Status

Initial Final
Excellent or Fair or Excellent or Fair or
Very Good Good  Poor Very Good Good Poor
All 56 26 18 59 27 14
Saw doctor
Yes 56 25 19 60 26 14
No 66 28 16 70 28 12
Place of origin
Asia 53 24 23 54 29 14
Europe 54 28 19 52 30 18
South America 63 23 13 71 17 10
Other North
America 63 25 13 74 16 10
Mexico 42 38 19 49 34 16
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camps. The first explanation is that it is a real phenomenon and immigrants
are much healthier. Just as immigrants were highly selective on other traits,
this explanation claims that immigrants are selective on their health. In
part, this health selectivity may result from medical screening exams given
prior to entry, although there is some legitimate question about how rigor-
ous those exams are. More importantly, immigrants may self-select them-
selves on their health.

One explanation for this improvement is that it results from reporting
biases, of which three are often mentioned. The first reporting issue relates
to language—the effect of limited English-language ability and changes in
that ability over time. Some immigrants may not fully understand the ques-
tion and as their language ability improves, they report health improve-
ments even though no change has occurred. To examine this possibility, the
next row in Table 7-17 examines only immigrants whose English ability
was very good when they arrived and did not change. Even in this sample
where language is good and unchanging, health status got better over time.
The second reporting bias concerns contact with Western medical diagno-
sis. The next two rows in Table 7-17 list changes in health status by whether
or not the respondent had seen a health care provider in the past year. Once
again, short-run improvements in health appear to exist independently of
physician contact.

The third type of reporting bias involves the reference comparison
implicitly being made. If a person says his or her health is very good, the
natural question is compared to whom? This is a particularly salient issue
for immigrants, whose reference group may be changing with the very act
of migration. For example, if an immigrant comes from a place where the
average health is much worse than in the United States, he or she may
downgrade this evaluation when he or she begins to discover that average
health is much better in the United States. A symmetric argument holds for
places where average health is above that in the United States. One way of
testing this hypothesis is to examine changes across place of origin. The
final rows in this table do exactly that. Health status improves across all
countries of origin. Moreover, there does not appear to be any relation of
health change to whether one arrives from a place where the average health
was either low or high. The arguments were not meant to imply that report-
ing biases in health do not exist. However, these biases appear not able to
explain the principal health patterns observed for immigrants. In general,
immigrant health is quite good and it appears to improve over time, at least
in the short run.
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EMPIRICAL MODELS OF HEALTH SELECTIVITY AND
HEALTH TRAJECTORIES

In this section, we present new empirical models estimating the deter-
minants of health selectivity of migrants to the United States. and short-run
health changes subsequent to immigration. Both models rely on data ob-
tained from the New Immigrant Pilot Survey, which was described in detail
in the previous section. We first present our analysis of health selectivity of
migrants and conclude this section with a simple model of short-run health
changes following immigration. The basic idea behind these analyses is that
skill and health are complements—those factors that induce more skilled
immigrants to emigrate to the United States also induce healthier immi-
grants. Skill and health go together for two reasons. First, those immigrants
with more skill have higher incomes and thus can “purchase” better health,
a proposition we will test directly based on the change in income of the
immigrants. Second, those who tend to invest in human capital do so with
respect to both investments in health and in labor market skills.

Health Selectivity of Immigrants

The theoretical model in an earlier section highlighted some central
factors that should influence both the skill and health selectivity of immi-
grants. The parallel nature of the predictions for skill and health argues for
the estimation of models of both outcomes at the same time with the same
set of covariates. Therefore, to carry out an analysis motivated by the
theoretical framework discussed earlier, we focus on the home country
earnings and health outcomes of adult immigrants aged 21 through 64 who
obtained visas as employment immigrants or as spouses of U.S. citizens or
U.S. permanent resident aliens. We chose these categories principally be-
cause such immigrants are able to immigrate without having a blood rela-
tive in the United States—a very different kind of selection effect than the
one that concerns us here. This nonnepotistic immigration is thus an option
for all individuals born and residing outside the United States. In contrast,
the left-out group is very heterogeneous, including refugees, parents, and
adult unmarried children. In addition, we select people within this working-
age group (ages 21 to 64) because the data presented earlier indicate that
the health selection process is quite different for older immigrants.

We examine two outcomes that address the selectivity of immigrants—
their last earnings in the sending countries and their self-reported health
status indexed by an ordinal five-point scale ranked from excellent to poor.
We use the immigrant’s earnings in his or her home country rather than the
U.S. wage because the former is not affected by possibly imperfect skill
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transferability. A unique feature of the NIS-P is that it provides information
on the earnings of the immigrants in their last job before coming to the
United States. More than 77 percent of the immigrants had worked in a
foreign country in the 10 years prior to the survey. We converted the
earnings in the last job abroad, provided by the immigrants in native cur-
rency units, to dollar amounts based on estimates of the country-specific
purchasing power of the currencies from the Penn International Compari-
sons Project, described by Summers and Heston (1991). These conversion
factors are explicitly designed to take into account differences in the “cost
of living” across countries and to avoid the distortions associated with
exchange rate regimes in order to facilitate cross-country comparisons.
Table 7-18 contains our estimated models for these two outcomes—Gener-
alized Least Squares (GLS) estimation for the In of purchasing power parity
(PPP)-full time earnings in the sending country and ordered logit estimation
for the self-reported health index (scaled from 1 = excellent to 5 = poor).
This scale is used to parallel work where mortality is the health outcome.

Our basic migration model with worker skill heterogeneity and country
skill-price differentials implies that high skill-price countries will send fewer
but more skilled and healthier immigrants. How can we measure variation
across countries in skill prices? In terms of the observable correlates of skill
prices, among workers residing in countries with the same output per
worker, those workers residing in countries where workers have higher
average skill levels receive lower skill prices, while among workers in coun-
tries with the same average worker skill levels, those in countries with
higher output per worker will receive higher skill prices. Given immigrant
skill heterogeneity and selectivity due to home country skill-price variation,
these results imply that immigrants from countries with high output per
worker and with low average levels of schooling will have the highest skill
levels and best health among immigrants with identical own schooling
levels.

To measure skill prices in accordance with the model, we used the real
(PPP-converted) Gross Domestic Product (GDP) per worker estimates from
the Penn World Table, Mark 5.6 supplemented with updated 1995 esti-
mates from the ICP, and estimates of the average schooling levels of the
population aged 25 and over in origin countries from Barro and Lee (1993).
Average schooling estimates are available for a large but not complete
subset of countries for which there are PPP GDP estimates. For those coun-
tries for which there are no schooling stock estimates, we constructed a
variable indicating that schooling was missing and set the schooling vari-
able to zero. Similarly, home country average health is indexed by female
life expectancy, with an indicator variable for the few countries for which
we were unable to obtain a value.
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TABLE 7-18 Determinants of Log of Immigrants’ Home Country

Earnings and Health Status

Home Health Status from
Country Excellent (1)
Sample Earners to Poor (5)
Variable/Estimation Procedure GLS Ordered Logit
Home country characteristic
Ln (real GDP/worker) 1.27 -.4329
(7.71)* (1.92)
Ln (average schooling in years) -0.91 0.6527
(2.55) (1.85)
Distance to closest U.S.
port of entry (miles x 10™4) 0.157 0.429
(0.42) (0.68)
Border country -0.258 1.014
(1.22) (2.93)
U.S. military base -0.0751 0.4748
(0.31) (1.51)
English an official language 0.719 -1.138
(3.89) (3.44)
Schooling missing -1.00 1.607
(1.76) (2.17)
Ln life expectancy 0.372 -3.197
(0.42) (2.11)
Life expectancy missing 2.088 -12.73
(0.42) (1.91)
Characteristic of worker
Schooling (years) 0.0441 -0.0788
(2.79) (2.94)
Years in the United States 0.1237 -0.0221
(1.43) (0.17)
Years in the United States squared -0.0182 0.0051
(1.86) (0.41)
Age 0.0763 -0.0367
(2.17) (0.64)
Age squared -0.00061 0.0009
(1.52) (1.29)
Year last worked in home country 0.0464 —
(2.42)
Female -0.114 0.0620
(0.90) (0.30)
Visa
Spouse of U.S. citizen -0.575 0.2551
(3.13) (0.85)
Spouse of U.S. permanent resident alien -0.331 1.728
(1.11) (4.17)
Spouse of employment immigrant -0.393 0.1599
(2.24) (0.55)
Constant -9.53
(1.87)
Number of immigrants 342 327
Number of countries 58
Adjusted R2 0.445 0.1065

*Absolute value of t-ratio adjusted for country cluster effects in parentheses in column.
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We have several measures related to the costs of immigration. The first
is whether the immigrant is from a border country to the United States
(Mexico or Canada), while the second variable is the distance of the origin
country’s capital to the closest major entry city in the United States. The
third is an indicator variable taking on the value of one if the country was
a host to a U.S. military base in the 5 years preceding the NIS-P survey.
Military bases are enclaves of U.S. citizens abroad, many of whom are
young and single so that the cost of obtaining entry by marrying a U.S.
citizen is lower. The selection framework suggests that countries with mili-
tary bases, border countries (Mexico and Canada), and countries generally
not located at great distances from the United States have lower U.S. immi-
gration barriers or costs and should, given skill prices, be disproportion-
ately sending countries for low-skill and less healthy immigrants.

Worker attributes included in these models include own schooling mea-
sured in years, number of years in the United States because some of these
immigrants obtained their green cards while living in this country, a qua-
dratic in age, sex (an indicator variable set to one for women), and the year
last worked in the home country (for the home country earnings equation
model only). In addition, three indicator variables for type of visa are
included: whether the immigrant obtained a visa as a spouse of a U.S.
citizen, a spouse of a permanent resident alien, or a spouse of a principal
employment visa immigrant.

In column 2 of Table 7-18, we report GLS estimates of In (national log)
home country earnings in a model that includes the country-specific skill
price determinants—the log of real GDP per worker and the log of the
average schooling of workers—and the individual worker’s individual ob-
servable skill attributes. A parallel ordered logit model for self-reported
health status is listed in the third column. These specifications also include
visa category variables, geographic proximity variables, and years of U.S.
residence as determinants of home country earnings to assess how earnings
and health selectivity can obscure interpretations of the determinants of the
U.S. earnings and health of immigrants. Because the geographic location of
a country relative to the United States, the U.S. visa status of an immigrant,
and his or her U.S. experience are unlikely to have direct effects on home
country earnings or health, the coefficients on these variables mainly reflect
selectivity.

In conformity to the model, the coefficient on the log of per-worker
country output is positive for home country earnings and negative for our
health index (with poor health at the top of this index). Similarly, the sign
of the coefficient on the measure of average worker skill in the country is
negative for In earnings and positive for health status. Combined, these
results indicate that immigrants from countries with high skill prices are, as
predicted, positively selected both on their skill and their overall health.
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Not surprisingly, immigrants from countries where the average health sta-
tus is better (as measured by average life expectancy) are healthier. These
effects are not quantitatively trivial. For example, a doubling of GDP/
worker (holding everything the same), which is equivalent to a doubling in
the skill price, would increase the proportion of immigrants in “excellent”
health by 20 percent and reduce the proportion in “fair” health by 25
percent. Similarly, a much smaller 10 percent increase in the price of skill
increases the proportion of immigrants in “excellent” health by 3 percent
and reduces the proportion in fair health by 4 percent.

In contrast, there appears to be no relation between country-specific
average life expectancy and home country earnings. This may reflect two
offsetting forces. First, average life expectancy is correlated with own health,
which should increase earnings. But in the formulation in Table 7-18,
average life expectancy also is a (negative) proxy for unobserved skill prices,
which should reduce earnings.

There are several measures of the cost of immigration included in these
models. A simple measure of geographic distance does not matter in either
equation, perhaps because the distance to the nearest point of entry may
not be the most relevant measure given the existence of ethnic enclaves in
the United States. In contrast, other things equal, immigrants from the two
border countries (Canada and Mexico), where the cost of migration is
presumably less, send less skilled and less healthy migrants to the United
States. We also estimate poorer health status among migrants from coun-
tries with military bases, although this effect is not statistically significant at
conventional levels.

With respect to effects of personal attributes, our estimates support the
conventional finding that own schooling is positively associated with both
last home country earnings and with self-assessed health status. Both esti-
mates are statistically significant. The interpretation of the coefficient on
U.S. experience is not whether increased time in the United States increases
or decreases home country earnings, because home country earnings are
measured prior to coming to the United States. Rather, this variable should
be interpreted as measuring whether immigrants, of given age, who came to
the United States earlier have higher or lower levels of skills. Our results
indicate no statistically significant effect of time in the United States on
home country earnings.

This interpretation is not possible for health status, which is measured in-
stead after arrival in the United States. However, because our results will indicate
that health status improves after arrival in the United States, our estimate of a
zero net effect of U.S. experience on health in Table 7-18 may indicate that those
who come to this country earlier also had worse health on average.

Visa status also captures some aspects of immigrant selection. All ef-
fects are estimates compared to the left-out group—those who obtained
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principal employment visas. Although spouses of U.S. citizens and spouses
of those who obtained principal employment visas appear to be negatively
selected on their labor market skills, there does not seem to be any selectiv-
ity on their health status. In contrast, spouses of permanent resident aliens
are in significantly poorer health than immigrants on employment visas.

In sum, the results in Table 7-18 indicate that there exists systematic
variation in the skill and health selectivity of immigrants to the United
States that in large part conforms remarkably well with the theoretical
predictions outlined earlier. In particular, the country-specific factors that
positively select on the skills of new immigrants also appear to positively
select on their health status. The results imply that increases in the price of
skills in countries outside the United States, a common result of economic
development, will lead to a more skilled and healthier immigrant popula-
tion in the United States.

Short-Run Health Trajectories

Although it receives almost no mention in the existing literature on
health trajectories, one of the biggest changes attributable to immigration is
a very large income gain (Jasso et al., 2001). To the extent that income is an
important determinant of health status, there is reason to believe that the
economic gains of immigrants can result in health improvements. In this
section we use new data on immigrants to examine how economic gains
from immigration affect health change. Because long-term panel data that
follow immigrants from the start of their immigration process are simply
not available, estimating models of health change subsequent to immigra-
tion is difficult. Once again a data source that offers some potential for
examining health change is the New Immigrant Pilot Survey. The random
sample of new legal immigrants of the NIS-P was followed up at three
subsequent waves. Self-assessed health status, rated from excellent to poor,
was reported by all respondents at the 6-month and 12-month interviews,
which were actually about 9 months to 1 year apart. In this analysis, we
examine changes in self-reported health status ranked as improved, stayed
the same, and deteriorated, again using an ordered logit model. We can
think of this model as a fixed effects equation. For example, suppose that
health is a lagged function of income and other fixed traits (such as school-
ing, visa, country of origin attributes). Because we have health and income
at two points in time, differencing gives the change in health as a function
of the lagged change in income. Age is added to the model to capture
nonlinearities in age.

Our results are reported in Table 7-19. The main explanatory variable
is the economic gain from immigration—the difference between the earn-
ings received in the United States and amount earned in the last job in the
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TABLE 7-19 Ordered Logit of Whether Self-Reported Health Status
Improved, Stayed Same, or Deteriorated

Coefficient Z
Economic gain 0.0716 3.23
Age -0.0189 1.23
Cut 1 -2.3600
Cut 2 0.3231

sending country. To make earnings in different countries as comparable as
possible, as explained earlier, all sending country earnings are adjusted for
purchasing power parity. The size and variability of the economic gain
from immigration is not trivial. According to the estimates contained in
Jasso et al. (2001), the mean economic gain from immigration was about
$21,000, around which there was enormous variability. Moreover, the
results in Table 7-19 indicate that the income gain associated with immigra-
tion positively affects health, so that big gainers are more likely to have
subsequently improved health.

Recognizing the real possibility of dual causality, one should be cau-
tious about any interpretation dealing with the relation between health and
income (Smith, 1999). But given the magnitude of the gains in income due
to immigration, it would be difficult to argue that health changes associated
with immigration “caused’ these income changes. Most important, the re-
sults in Table 7-19 add more reasons for some skepticism about the widely
held view that health will decline due to immigration. The impact on one’s
health of living in a particular place is probably slow and cumulative, and
the results in Table 7-19 only measure short-run changes. However, these
economic gains at the time of immigration are unlikely to dissipate over
time; in fact, the evidence shows that they will most likely expand over time
(Jasso et al., 2001). Thus, even though the model estimated in Table 7-19
only predicts short-run health changes, the persistence of these large eco-
nomic gains over the long term makes one suspect that on this mechanism
at least health improvements might also persist. There is a vast literature
spanning several disciplines that argues that income strongly promotes im-
proved health. Why the force of this literature is ignored when the topic
shifts to immigration is an interesting question.

RECOMMENDATIONS ON RESEARCH PRIORITIES
AND FUNDING

There are several recommendations for research priorities and funding
that are suggested by the findings in this chapter. First, the data have
highlighted the enormous heterogeneity that exists within the foreign-born
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population. This heterogeneity appears in many dimensions, and immi-
grant health is certainly no exception. The most direct implication of this
heterogeneity is that researchers need data with larger sample sizes of immi-
grants so that they can conduct country-specific analyses. The current,
prominent national social science surveys contain immigrant samples as an
addendum, roughly in proportion to their role in the overall population.
Consequently, sample sizes for even the larger individual immigrant groups
are often severely inadequate for meaningful analysis on the topic of immi-
grant health. If processes of health selection and acculturation vary across
immigrant groups, our current data would not be able to detect either for
many ethnic groups.

Second, it is essential that surveys be designed that capture immigrants
at the start of the immigrant process. There are several key advantages to
such a design. It allows one to more accurately access the extent of health
selectivity at the time of immigration, before the environment in the receiv-
ing country has had any significant impact on the immigrant’s health. It
also permits an assessment of subsequent health trajectories from the begin-
ning of the immigration process. Currently available immigrant samples
are, at best, representative samples of the currently resident foreign-born
population—those members of past immigrant cohorts who remained in
the United States. Because we know little about the nature of the health
selection of those who emigrated, it is impossible to deduce what health
trajectories were for the typical immigrant. The New Immigrant Survey is
an important step in the direction of obtaining a sample of immigrants at
the beginning of a well-defined point—the receipt of a green card—and
following all members of that cohort, whether or not they subsequently
emigrated.

Third, in order to investigate the principal unanswered questions about
immigrant health, it is necessary to integrate health, economic, social, and
demographic measures within a single survey. Although they are quite
useful for documenting health disparities, traditional health surveys such as
NHIS or the National Health and Nutrition Environmental Survey are not
ideal vehicles for understanding root causes because their measures of the
economic, social, and demographic environment are quite limited. Similarly,
current economic and demographic surveys are too narrow in the scope and
depth of the health information they contain. These new surveys must also
incorporate measures of the principal pathways that affect health trajecto-
ries. Such measures would include diet, income, and cultural support net-
works. Finally, it would be quite desirable to supplement observational
health measures with physical measurements of health conditions.

Fourth, studies of the health outcomes of immigrant children and the
children of immigrants also merit high priority on the research agenda.
Such research adds an intergenerational component that speaks to possible
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alternative pathways of health acculturation across generations. Because
the outcomes of children are closely tied to the behaviors and constraints
faced by their immigrant parents, it is important to include children in the
same surveys as their parents. These children are the eventual future legacy
of immigration so understanding the determinants of their health addresses
the issue of the long-term impact of immigration on the health of the
American population.

Fifth, an important insight from the epidemiology literature is that
investigations of specific diseases can help elucidate the pathways through
which immigration affects health. For example, models that emphasize the
impact of psychosocial stress associated with the process of immigration
often see the main manifestations of this stress showing up later in diseases
of the heart. Similarly, exposures to certain environmental or behavioral
risks such as smoking may lead to increased risks of cancers or other
diseases of the lung. Consequently, it is important to be able to track
specific disease progressions of immigrants that can then be contrasted to
those that characterize their native-born counterparts.

Sixth, the subject of immigrant health argues for the value of compa-
rable international comparison studies. One of the arguments in favor of
studies of immigrant health is that the diversity of health environments
represented by the many sending countries offers an important analytical
tool for studying effects of geographical environment on health. A similar
agreement can be made about the receiving countries. The United States is
not a unique country in terms of its position as an immigrant-receiving
nation, and the considerable diversity among receiving countries will also
provide much useful information.

Conclusions

In this chapter, we have explored some salient issues concerning immi-
grant health. Ethnic health disparities are inherently linked to immigration
because ethnic identities often are traced to the country of origin of one’s
immigrant ancestors. Two of the central questions that have dominated the
medical and social science literature on immigrant health are the central
focus of this chapter. These issues involve the magnitude and mechanisms
shaping health selectivity and the determinants of health trajectories fol-
lowing immigration. Health selection—the propensity of immigrants to be
much healthier than a representative person in the sending country—is a
quantitatively important phenomenon that is fundamental to understand-
ing the most basic patterns that emerge about immigrant health. Immi-
grants are quite healthy and are very positively selected on this trait. How-
ever, great diversity exists among immigrants in the extent of health
selection. In addition, the nature of health selection of immigrants appears
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to be fundamentally different among older immigrants, who have largely
passed their prime working years. As part of this chapter, we also devel-
oped a theoretical model that attempts to explain the diversity in health
selection among immigrants.

One of the consequences of this strong health selection effect is that it
makes current evidence of health trajectories following immigration very
problematic. For example, the general theme in the literature appears to
be that immigration to the United States may have deleterious health
consequences. However, this pattern is also easily explained simply by
positive health selection on currently observed health traits and outcomes
and then the subsequent necessary regression toward the mean. Research
on health trajectories following immigration also frequently suffers from
some confusion on what the appropriate comparison group should be.
The issue is what an immigrant health profile is following immigration
compared to what it would have been if he or she did not migrate. Com-
parisons that have dominated the existing literature that rely principally
on how immigrants fare relative to native-born populations do not di-
rectly speak to the issue of the effects of immigration on lifetime health
profiles.
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ENDNOTES

1. The National Health Interview Survey (NHIS) is conducted annually by the National
Center for Health Statistics, Centers for Disease Control and Prevention. The NHIS annually
administers interviews to a nationally representative sample of about 43,000 households,
including about 106,000 persons. From each family in the NHIS, one sample adult and one
sample child, if any, are randomly selected, and more detailed information on each is col-
lected. To economize on interview length while asking detailed and comprehensive questions
about specific conditions, until recent survey waves individuals were randomly assigned into
six groups to ask questions about specific chronic conditions.

2. These data are consistent with the classic study by Kitagawa and Hauser (1973), which
showed that mortality rates of the foreign born during middle age (35 to 64) were lower than
those of the native born, but the reverse was true at older ages.

3. There are only 143 people in the NHIS asked a specific question about diabetes who
had migrated within the previous 5 years.

4. This study is referred to as the Japanese-American Coronary Heart Disease Study. It
included 11,900 men ages 45 to 69 in Hiroshima, Nagasaki, Honolulu, and the San Francisco
Bay area.
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5. This does not mean that diet was not important. According to Marmot and Syme
(1976), the mean percentage of fat in the diet ranged from 15 percent in Japan to 37.6 percent
in California Japanese.

6. One useful addition would be to model return migration where one particular dimension
would concern migration back to the source country following retirement. The labor market
conditions emphasized in the text would no longer receive great weight. While quality of medi-
cal care might encourage staying in the United States, the lower cost of living would make
return migration more likely. Another extension would concern the initial and subsequent
health of minor children who accompany their parents in the migration process. The extent of
health selection is probably muted for minor children because the correlation in health of
migrant parents and migrant children is far from perfect. In addition, there is some concern that
the social environment in the United States for some immigrants may be quite risky, especially
for adolescents. These concerns often center on drugs, alcohol, and gang behavior. Although the
health of the children of migrants is an important topic, it is not our main concern here.

7. These conclusions would not change if we control for age.

8. For example, a person who has been generally sickly throughout their lives may re-
quire more medical care. If we do not control for this persistent unhealthiness, a regression of
current health on medical services will understate the efficacy of medical care.

9. This production function, which summarizes the transformation of these inputs into
health outputs, is typically governed by biological considerations.

10. For good examples, see National Research Council (2002).

11. Response rate at baseline was 62 percent and attrition by the 12-month interview was
5 percent. See Jasso et al. (2000) for details.

12. This qualified statement is necessary as having some physician contact may be a quite
inadequate control. Immigrants and the native born may differ as well in the many other
dimensions of contact, such as the quality of the consultation and the type and depth of the
information exchanged. In addition, seeing a physician about one issue (e.g., an eye problem)
may not make one aware of others (e.g., hypertension). In addition, doctors may act in a
passive role, only treating the specific complaints that individuals report. These types of
physician behavior may also vary across countries.
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Genetic Factors in Ethnic Disparities
in Health

Richard S. Cooper

I very early got the idea that what I was going to do was prove to the
world the Negroes were just like other people.—W.E.B. DuBois

Biology is being transformed by the advent of technology that allows us
to define the molecular basis of genetic variation. Having pushed physics
off the pedestal reserved for “big science,” biologists have sequenced the
genomes of half a dozen organisms, altered the sequence in even more, and
cataloged millions of the DNA variants found in humans. The technologi-
cal capacity to read and manipulate genes has in turn generated speculation
that our ability to solve health problems will be transformed in a similarly
dramatic fashion. Acknowledging that we are in the early stages of this new
era, the practical accomplishments of genetic medicine to date are much
more modest, however. Although great success has been achieved with the
rare monogenic disorders, for the common chronic illnesses that account
for most of the death and disability in our society, genomics has yet to
elucidate the pathophysiology in important ways or improve treatment
(Cooper and Psaty, 2003; Khoury, 2000; Lander, 1996; Report of the
Advisory Committee on Health Research, 2002).

Describing the genetic underpinnings of common chronic diseases is a
challenge of infinitely greater complexity than obtaining a sequence of
nucleotides or finding single gene mutations. A quantum leap in biology
will be required before the genes and the associated physiologic abnormali-
ties that confer susceptibility to chronic disease can be understood. Given
the intertwined effects of genes and environment on these conditions, the
question remains as to whether or not important genetic causes can even be
identified. Nonetheless, the exploration of the genome has accumulated
unstoppable momentum and will profoundly alter our understanding of the
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biological world, even if it does not transform the practice of medicine or
public health.

Genomics is connected to public health science through population
genetics and epidemiology, and to the everyday practice of public health
through race. An important goal of this discussion will be to try to disen-
tangle genomics from race, based on the argument that they are categori-
cally different ways of framing the epidemiologic questions. This is more
than an intellectual challenge, however, because deeply held beliefs about
the relative influence of nature and nurture on variation in disease patterns
between populations bind the two together. After centuries of reliance on
race as a surrogate for genes, the impulse has been to merely incorporate
molecular data as new details, leaving the accepted framework in place.
However, this solution can only be temporary. Among its many conse-
quences, molecular genetics has made the current model of race obsolete
and, in the long run, untenable. As a result, through no initiative of its own,
public health suddenly has been presented with the opportunity to rethink
one of its most intractable problems. Perhaps, one might argue, that will be
the most important contribution of genetics to public health: Given our
complete inability to devise effective solutions to racial inequalities in health,
discarding what now passes for theory could be a salutary development.

The two main dimensions of the race controversy can be discussed
separately. First, the “ideological” concept of race informs popular dis-
course and shapes policy, with a parallel impact in public health. This
version of race is defined by social and historical forces and is used to create
and justify many of the divisions that exist among people of varying reli-
gious, ethnic, or geographic backgrounds. This concept assumes the exist-
ence of categories that have no scientific foundation—at least none based
on molecular data. This concept has been challenged since Darwin (1981),
yet it persists for ideological purposes (Cooper, 1984; Montagu, 1964;
Root, 2001). Although everyone in public health needs to be reminded of
the importance and illegitimacy of this notion, and those who have not yet
heard the news need to be informed, there is little of substantive importance
that is really new to add to this debate: We should begin by simply ac-
knowledging that race in the world of politics, and all the nutritional,
educational, and social influences it entrains, continues to be the determin-
ing influence on ethnic variation in health.

A second use of race has assumed new relevance. As a label for regional
populations, race has a long history in population genetics, and in this
arena, important opportunities exist to revisit old questions on interethnic
variation in health. At stake is whether or not we can move beyond the
indirect methods applied in epidemiology or the generalizations built on
estimation of genetic distance that have preoccupied population geneticists
and anthropologists (Cavalli-Sforza, Menozzi, and Piazza, 1996; Relethford,
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1998). Specifically, it is now possible to ask a set of testable questions: Can
the global variation in the human genome be aggregated into subunits, and
do those units correspond to the categories we call race? Can we assess the
relative magnitude of shared and nonshared genetic material among popu-
lation groups? Is there variation in causal genetic polymorphisms that is
associated with important differences in chronic disease risk? Is it possible
to conceptualize the collective human genome as a whole, and express that
concept in quantitative terms?

Of course, complete answers to these questions are still well beyond
our grasp. Some of the questions, like the aggregation of variants within
population groups, are likely to be answered in the near future, while
others, like the relative frequencies of causal variants for chronic diseases,
may never be fully answered. Yet molecular genetics is changing the way we
think about human variation, and it is crucial that this change has a positive
impact on medicine and public health. Even though the noxious effects of
racism—the social and economic consequences of the ideology—will only
be eliminated through a political process, it remains the obligation of bio-
logical scientists to contribute to this eventual outcome by providing a clear
description of the natural phenomena as we understand them. With an eye
to history, it will be necessary, first and foremost, to ensure that the mis-
takes surrounding racial comparisons in the past are not repeated using
molecular data.

In its current usage among epidemiologists, who have provided most of
what we know about interethnic variation in health, the “common sense”
or popular meaning of race is accepted as a given, unsupported by biologi-
cal evidence, and serves both as a construct that frames research questions
and a premise on which explanations are based. This standard application
of race has obvious limitations and has resulted in widespread misunder-
standing about the potential of genes to influence health (Cooper, Kaufman,
and Ward, 2003; Kaufman and Cooper, 1996; Krieger, Rowley, Herman,
Avery, and Phillips, 1993). As in society at large, incorporation of these
notions into the intellectual grammar of science can lead to racist practice
(Cooper and Kaufman, 1998). Thus, one of the aims of this paper will be an
attempt to explore the role of scientific racism within the discipline of public
health, and examine how that shapes the discourse and the research agenda.

ETHNIC DISPARITIES IN HEALTH STATUS

The focus of this discussion will be on the broad medical syndromes
that account for most of the disability and premature mortality in the U.S.
population. The first problem that arises when examining the racial/ethnic
health patterns is how best to organize the data. As is well known, the
definitions used by government agencies are explicitly not based on biologi-
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cal categories (Cooper, 1994; Hahn, 1992; Lott, 1993); instead this system
was developed to meet the political obligations of the Census. The designa-
tion of “black,” “white,” “American Indian,” and “Asian” are considered
races, while “Hispanic” is a language or cultural grouping, and the con-
glomerate category of “Asian/Pacific Islanders/American Indian” is often
used to collapse data from many smaller race groups. There is no way to
map these categories directly onto genetic subpopulations, although there is
some broad correspondence between the racial/ethnic labels and the conti-
nent of origin of the ancestral populations.

With the availability of vital statistics on both Hispanics and Asian/
Pacific Islanders, we now have a reasonably clear description of the pat-
terns of common disease in the U.S. racial/ethnic groups (Table 8-1). Health
status will be discussed in more detail in other sections of this volume, the
more limited purpose here is to frame the specific question that needs to be
addressed by a genetic analysis. The first and most striking feature is the
heterogeneity that exists among the groups. The most prevalent notion of
minority health status in the United States is built on the “deficiency model,”
that is, an expectation of poorer outcomes for groups other than whites.
Dismissed in the past as artifactual, the relative advantage enjoyed by His-
panics, despite similar education and income to blacks, is now undeniable.
Characterized as the “Hispanic paradox,” an active research agenda exists

TABLE 8-1 Health Status Measures in Racial/Ethnic Groups in the
United States, 1998

Age-Adjusted Death Rates*

Cause of Death White Black Hispanic Asian
All causes 450.4 690.9 432.8 264.6
Heart disease 121.9 183.3 84.2 67.4
Coronary heart disease 79.2 92.5 54.7 42.9
Stroke 23.3 41.4 19.0 22.7
Cancer 121.0 161.2 76.1 74.8
COPD 21.9 17.7 8.5 7.4
Pneumonia/influenza 12.7 17.4 9.8 10.3
Liver disease/cirrhosis 7.1 8.0 11.7 2.4
Diabetes mellitus 12.0 28.8 18.4 8.7
HIV infection 2.6 20.6 6.2 0.8
External causes 46.7 68.8 44.7 24.4
Infant Mortality per 1,000 6.0 13.6 5.8 5.5
Life expectancy 77.3 71.3 >80? >80?

(years from birth)

*Per 100,000.

SOURCE: National Center for Health Statistics (2000).
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in epidemiology to explain this counterintuitive finding (Markides and
Coreil, 1986). Unreported “shoebox” burials were said to contribute to
low infant mortality, while a healthy migrant effect and the return of sick
elderly to their country of origin accounted for low adult mortality (James,
1993; Markides and Coreil, 1986). A number of cohort studies now docu-
ment low age-specific death rates in Hispanics, primarily Mexican Ameri-
cans, which cannot be ascribed to these biases (Wei et al., 1996). This
relative advantage is not universal, however; in many Hispanic communi-
ties, obesity and diabetes occur at much greater frequencies than among
whites (Diehl and Stern, 1989; Harris et al., 1998).

On the other hand, black Americans experience higher rates of all the
major causes of death except chronic obstructive pulmonary disease and
liver disease (Table 8-1). The excess rates of cardiovascular disease (CVD)
have long been recognized as being secondary to the high prevalence of
hypertension (Cooper, 1993). Despite high rates of hypertension, coronary
heart disease mortality was lower among blacks than whites over the past
half century, and it was once widely held that blacks were constitutionally
resistant to atherosclerosis (Johnson and Payne, 1984). Rates of coronary
heart disease in blacks now exceed whites (Cooper et al., 2001). Asian
Americans experience remarkably lower death rates, particularly from CVD
(Liao, McGee, and Cooper, 1999). Type II diabetes had been less common
in blacks in the first half of the 20th century; it now occurs twice as often
among blacks as among whites (Harris et al., 1998; Stamler et al., 1979).

Death rates from common malignant neoplasms are highest among
black Americans (Table 8-2). The black excess is found in all the common
forms of cancer except myeloma, and the differences are particularly marked
in the younger age groups. Potential genetic influences are given consider-
able attention in studies of prostate cancer, where blacks have an incidence
twice that of whites (National Center for Health Statistics [NCHS], 2000;

TABLE 8-2 Death Rates from Malignant Neoplasms in Racial/Ethnic
Groups in the United States, 1998

Total* Lung Breast

Racial/Ethnic Group Men Women Men Women Women
White 146 106 49.4 27.4 19.0
Black 208 129 70.8 27.2 26.2
American Indian/ 96 74 33.9 16.5 10.8

Alaskan Native
Asian/Pacific Islander 91 63 24.6 11.2 9.3
Hispanic 93 64 21.4 8.3 12.5

*Per 100,000.

SOURCE: National Center for Health Statistics (2000).
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Robbins, Whittemore, and Thom, 2000). Lung cancer has attracted less
speculation, despite a black to white mortality rate ratio of 1.0:1.4; overall,
blacks smoke less than whites, so the etiologic forces at work are obscure
(NCHS, 2000). Breast cancer mortality is higher in blacks than whites, and
at a younger age the excess is twofold; the long-awaited downturn in mor-
tality that began in 1992 has been observed only in whites. Known muta-
tions at the BRCA loci account for a substantial proportion of breast cancer
cases only among women of Jewish ancestry.

Deaths from diabetes and liver disease are higher among Hispanics
than whites, although total mortality is lower and life expectancy among
Hispanics is thought to exceed 80 (Table 8-1). All-cause mortality for
Asians is remarkably low—only 38 percent of the rate among blacks. The
risk of dying from HIV is 2.4 times higher in Hispanics than whites, but 8
times higher in blacks. Infant mortality is lower in Hispanics and Asians
than whites, but more than twice as high in blacks; the persistently higher
rates among blacks are driven in large measure by prematurity and low
birthweight (Kleinman and Kessel, 1987). The prevalence of diabetes is
currently 14 percent among Mexican Americans, 12 percent among blacks,
and 7 percent among whites (Harris et al., 1998).

In general, other measures of health status are consistent with this
overall picture. Self-reported health is rated lowest by blacks and Native
Americans, followed in order by Hispanics, whites, and Asian/Pacific Is-
landers (McGee, Liao, Cao, and Cooper, 1999). These differences tend to
be accentuated with increasing age (McGee, Liao, Cao, and Cooper, 1999).
Similar patterns exist for disability (Liao, McGee, Cao, and Cooper, 1998).
Higher incidence of Alzheimer’s disease has been reported among African
Americans, independent of the prevalence of APOE-4 by some investigators
(Tang et al., 1998), but not others (Bohnstedt, Fox, and Kohatsu, 1994).

Growing sophistication in descriptive epidemiology, particularly re-
lated to CVD and diabetes, has made it possible to model the relationship
between risk factor exposures and subsequent disability and disease rates.
Measurement of smoking habits, blood pressure, and cholesterol in young
adulthood has been shown to predict directly the quality of life and health
care experience of persons over 65 (Daviglus et al., 1998). In broad strokes,
therefore, health among the elderly can be linked to surveillance data on
known exposures. Against this increasingly well-defined epidemiologic
background, we are observing growing inequality by social class and geo-
graphic region, as well as race/ethnicity (Cooper et al., 2001; Pappas, Queen,
Hadden, and Fisher, 1993). Thus, while coronary heart disease rates have
been declining at a rate of about 3 percent a year among whites nationwide,
CVD mortality has turned upward among blacks in Mississippi (Jones et
al., 2000). Blacks in communities located in the center of large cities have
also experienced declining health; life expectancy for black men in Atlanta,
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Baltimore, St. Louis, Los Angeles, and several other cities was less than 60
years in 1992 (Good, 1998).

The contrasts in disease patterns among U.S. racial and ethnic groups
are obviously much more complex than can be described in this brief over-
view. The relevant question for this discussion is how the influence of
genetics on variation in health outcomes among U.S. racial/ethnic groups
might be recognized. The syndromes that have attracted the most attention
are hypertension, asthma, dementia, low birthweight, renal disease, obe-
sity/diabetes, and prostate cancer among blacks and, to a lesser extent,
diabetes in Hispanics and Native Americans; in each instance the markedly
elevated incidence ratios, with whites as the reference group, have fueled
speculation about potential genetic predisposition. The magnitude and con-
sistency of the ethnic differentials, such as in relation to hypertension and
prostate cancer, lends credence to these arguments, although the potential
environmental contribution is universally acknowledged.

A focus on specific syndromes can be misleading, however. It is essen-
tial to remember that the health disadvantage extends across a range of key
public health measures. Although the hypothesis of genetic predisposition
may seem plausible taken one disease at a time, when faced with the pattern
as a whole, the probability that the black disadvantage is primarily genetic
becomes remote. Rather than postulating a genetic cause for each condi-
tion, a more parsimonious explanation would suggest a common-source
exposure to a disease-promoting environment. Likewise, a universal char-
acteristic of the syndromes that vary across ethnic groups, with the excep-
tion of prostate cancer, is a strong social class gradient. Most of these
syndromes have also shown marked secular trends in recent decades, and
the prevalence changes across generations among migrants (Collins, Wu,
and David, 2002). Stated in its complementary form, the entire basis for the
genetic predisposition hypothesis lies in the contrasts in disease rates be-
tween historically defined racial/ethnic populations living in the same coun-
try. Clearly a strong set of assumptions regarding equal levels of exposure
to environmental factors is required to sustain this hypothesis.

Although it is subject to many of the same caveats, a different test of the
racial predisposition hypothesis is provided by comparisons of genetically
related populations in contrasting social settings. All forms of CVD, includ-
ing hypertension, are low in West Africa, and the levels are equal to U.S.
whites in the Caribbean (Cooper et al., 1997a). The evolution of hyperten-
sion risk occurs in parallel with changes in known risk factors (Figure 8-1)
(Cooper et al., 1997a). The blood pressure gap between blacks and whites
is narrow in Cuba (Ordunez-Garcia, Espinosa-Brito, Cooper, Kaufman,
and Nieto, 1998) and between blacks and persons of Indian descent in
Trinidad (Miller, Maude, and Beckles, 1996). Blacks in Brazil have more
hypertension than whites, but the differential is also smaller than in the
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FIGURE 8-1 Hypertension prevalence and body mass index in populations of the
African diaspora.

United States (Cooper and Rotimi, 1994; Sichieri, Oliveira, and Pereira,
2001). Obesity and diabetes are infrequent in Africa and among Native
American groups not living in U.S. reservations (Cooper et al., 1997b;
Esparza et al., 2000; King and Rewers, 1991). Diabetes is less common
among blacks than whites in Brazil (Franco, 1992). Asthma and dementia
are less common in Africa than among U.S. blacks (Hendrie et al., 1995;
Litonjua, Carey, Weiss, and Gold, 1999). The rate of prostate cancer in
blacks outside the United States is not yet reliably known, although high
rates have been reported from Jamaica (Glover et al., 1986). Foreign-born
women of African descent have children whose birthweight on average is
close to whites (David and Collins, 1997; Friedman et al., 1993), and the
disparity only emerges after a period of residence in the United States
(Collins et al., 2002). Life expectancy in Jamaica and Barbados is longer
than among U.S. blacks, where the estimated income is 1/30th to 1/5th as
high. Although this pattern is still logically consistent with a predisposition
inherent in blacks that is unmasked by environmental stimuli in the United
States, it demonstrates that genes are not the determining factor in any of
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these examples. To avoid misunderstanding on this point, however, it must
be acknowledged that among members of populations that share a com-
mon environment, genetic susceptibility can play a crucial role in determin-
ing who develops a particular illness; the issue addressed here has been the
variation in aggregate health status among groups across time and place.

In summary, the broad pattern of racial/ethnic variation in disease occur-
rence seen in the United States has formed the basis for strong arguments in
favor of genetic predisposing factors among blacks and, to a lesser extent,
Hispanics and Native Americans. However, the competing hypothesis that
the root cause is embedded in the historical and social circumstances peculiar
to each of these groups is more consistent with the data (Chaturverdi, 2001).
Furthermore, the probability that genes account for the general pattern of
health disadvantage is untenable and it must follow that the claims made, for
example, by investigators studying diabetes, renal failure, hypertension, and
prostate cancer regarding genetic predisposition cannot all be true based on
this joint probability. Likewise, the presence of a strong environmental hy-
pothesis, based on the overall pattern, creates a prior assumption against
genetic predisposition for any given disease. But these arguments are simply
logical inferences; the possibility that genes make an important contribution
to interethnic variation of a major disease cannot be dismissed. The contem-
porary standard will require molecular evidence in order to resolve the ques-
tion of the relative balance of genes versus environment. Nonetheless, as in all
other branches of science, the rules require that the null hypothesis is the only
legitimate starting point; the burden of proof should fall on those who claim
the genetic, not social, content of race is causal.

THE CONTRIBUTION OF GENETIC EPIDEMIOLOGY TO
UNDERSTANDING ETHNIC DISPARITIES

The search for nongenetic explanations of racial/ethnic variation has
occupied epidemiologists for many years, and this experience has important
implications for the study of genetic factors. Traditionally, epidemiology has
placed emphasis on studies that use the individual as the unit of measure-
ment. When group variation is of interest, it is modeled as the average of the
individuals, rather than through any emergent or higher order properties.
Alternatively, a second approach uses ecological analyses and attempts to
analyze social and economic forces that impinge on groups, taking as the unit
of analysis a community or population subgroup. Although risk factor epide-
miology at the individual level has enjoyed enormous success, its limitations
as a tool to understand variations in population health have also been recog-
nized (Koopman, 1996). However, the conceptual framework for ecologic
studies is less well established, and the proposition that economic inequality
and institutionalized racism, for example, should be considered causes of
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health status variation generally has not been embraced. However, just as the
scope of biological problems can be defined at different levels—the molecule,
the organism, or the population—the nature of the explanations at these
levels must take different forms (Rose, 1998). Variation in health status
across racial/ethnic groups uniquely requires consideration of social pro-
cesses that are not individual traits, but group-level phenomena.

Genetic epidemiology must also confront this dilemma, albeit under differ-
ent constraints, and fashion methods that are appropriate to understanding
variation among both groups and individuals. Unfortunately, while traditional
epidemiology makes unwarranted assumptions about the role of the individual
in shaping his or her health status independent of social context, the conven-
tional approach to studying genetic influences is guided by the sense that
individuals are endowed with intrinsic qualities by virtue of membership in a
particular race (Cooper and Kaufman, 1998; Kaufman and Cooper, 2001;
Kaufman, Cooper, and McGee, 1997). In both instances, whether standard
risk factors or genetic influences are being studied, the emphasis on inherent
attributes creates a bias against considering social context (Lewontin, 1995;
Rose, 1998). Examples of this effect are particularly apparent in the
“pregenomic era” when inferences about genotype were based exclusively on
data obtained from examination of the phenotype (Brancati, Kao, Folsom,
Watson, and Szklo, 2000; Grim and Robinson, 1996; Robbins et al., 2000).

Indirect Methods of Assessing Genetic Factors as a
Cause of Ethnic Disparities

A variety of indirect methods have been used to assess the contribution
of genetics to interethnic differences in disease susceptibility (Table 8-3). In
one approach the simple demonstration that a trait is heritable, and varies
systematically between groups, leads directly to the inference that observed
differences might be genetic in origin. Characterized as the “heritability
hang-up” by geneticists (Feldman and Lewontin, 1975), these inferences
have no logical basis. A trait can be highly heritable in each of two popula-

TABLE 8-3 Methods to Detect Genetic Effects on Interethnic Variation
in Health

Approach Statistical Method

Indirect Heritability
The “subtraction method”
Molecular Genome scan

Candidate genes
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tions, and the mean difference between them could have nothing to do with
genetic effects. For example, the proportion of the variance that is familial
for height is approximately 80 percent, yet short stature among the Japa-
nese compared to Europeans cannot be ascribed to differential frequencies
of genetic variants. When the Japanese move to the United States, or adopt
a Westernized diet, attained height increases rapidly with each generation.
The second common indirect method involves the attempt to partial
out “environmental” factors by adjusting the trait for covariates and then
arguing that “what is left over,” or the residual effect after subtracting
external exposures, is likely to be genetic (Kaufman and Cooper, 1996).
Because this “subtraction method” has become the standard approach in
epidemiology and continues to be widely applied, it deserves consideration
in some detail. A classic example of this procedure was demonstrated by the
analysis of the difference in blood pressures among blacks and whites in the
screening phase of the Hypertension Detection and Follow-up Program
Cooperative Group (1977). Because a strong social class effect exists for
blood pressure, and blacks and whites differ in socioeconomic status (SES),
the data were stratified by educational level to examine whether the racial
effect persisted (Figure 8-2). In fact, while an SES gradient is observed in
both races, a significant gap exists at equivalent educational categories.
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FIGURE 8-2 Hypertension prevalence by education, whites and blacks; Hyperten-
sion Detection and Follow-up Program.
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The logical basis for the “subtraction method” is deceptively straight-
forward. An investigator begins with the recognition that an exposure,
which, for example, might be correlated with risk of early mortality, occurs
at a higher level in blacks than in whites. Because the relationship between
this exposure and the outcome of interest is confounded, adjustment is
necessary to make an unbiased comparison. The expectation is that if SES
or other exposure variables fully explain the between-group difference,
then equal rates of the outcome will be observed. A residual difference can
then be attributed to intrinsic attributes of the two races, that is, genetics.
For example, when a differential persisted after “controlling for SES,” it
was concluded that “race-related biologic differences contribute to higher
prostate cancer mortality in blacks” (Robbins et al., 2000, p. 493). Noting
that “obesity is not a sufficient explanation” of racial differences in diabe-
tes, it was inferred that “other factors must be involved, and most likely
these are genetic” (Anonymous, 1989, p. 199). Based on similar reasoning,
other investigators concurred that “the most straightforward interpretation
of the observation that African American race has a strong independent
association with diabetes mellitus is that African Americans are more sus-
ceptible . . . than their white counterparts” (Brancati, Whelton, Kuller, and
Klag, 1996). Noting that blood pressures are higher in “Africans, American
Caribbeans and other black populations . . . at the same level of salt
intake,” the conclusion was reached that this “difference is likely to be
genetically determined” (Law, Frost, and Wald, 1991). Similar analyses
have been used to suggest that a genetic cause exists for differences in
obesity, heart failure survival, birthweight, asthma, osteoporosis, and es-
sentially all other traits that vary among racial/ethnic groups (Brancati et
al., 1996; Carson, Ziesche, Johnson, and Cohn, 1999; Van den Oord and
Rowe, 2000).

The “subtraction method” has been criticized (Kaufman and Cooper,
1996, 1999). Using the empirical measures of SES that are available, such
as education, fails to eliminate the difference in exposure to the myriad
factors that constitute the social influences on health for U.S. blacks and
whites. These weak proxies cannot summarize the influence of lifestyle
exposures. If one postulates that only modest residual confounding exists in
these models, the results will be highly biased in favor of a “genetic” effect
when none exists (Kaufman et al., 1997). Conceptually this approach vio-
lates the assumptions necessary in the counterfactual framework used in
epidemiologic research (Greenland and Robins, 1986; Kaufman and Coo-
per, 1999).

From a technical perspective, the statistical models used in epidemiol-
ogy are not designed to address the question being asked by the “subtrac-
tion method.” The primary goal of observational epidemiology is to gener-
ate point estimates of exposure-outcome relationships that can be
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distinguished from the null, that is, to find effects that meet standard crite-
ria for statistical significance. Although the actual size of this effect may be
of some interest, in many cases it is difficult to estimate accurately, given
imprecision in measurement of both the exposure and the outcome. Fur-
thermore, simply knowing that an exposure has a noxious effect (e.g.,
tobacco smoke, environmental lead) can often be sufficient to motivate the
policy to remove or curb this exposure. The “subtraction method,” on the
other hand, presupposes that the variables used in the model capture all or
the great majority of the variance attributable to factors in the environ-
ment. Clearly this assumption cannot be met, and it will never be possible
to measure all of the lifetime contributions of known or unrecognized
exposures. Furthermore, the measurement of many exposures is not com-
parable across groups; for example, earning power at similar levels of
education is very different for blacks and whites, and purchasing power is
different for similar incomes (Auerbach and Kringold, 2001). Contrariwise,
race/ethnicity, as socially defined, is measured with precision and will absorb
the information latent in the confounders, an outcome that would be
apparent if sensitivity analyses were conducted (Kaufman et al., 1997). The
point being made here is not that epidemiologists occasionally rely on fuzzy
logic or fall back on loosely formulated generalizations. Instead, it is being
argued that an inferential process that can offer no evidence for or against
the hypothesis is central to the analysis strategy epidemiologists have used
to study race.

In fact, the “subtraction method” has so many limitations and biases
that the relevant question becomes, why has it been accepted as the stan-
dard approach? Whatever more general speculation might be invited by this
question, it seems clear that a strong a priori assumption about the essen-
tialist nature of race is required before the “subtraction method” makes
sense as an analytic tool. The contribution of genetics to interethnic varia-
tion for most health traits remains completely unknown, making this a
legitimate area of controversy. However, the current indirect methods are
incapable of generating empirical evidence on this question, any more than
alchemy can advance the field of chemistry. Faith in the potential of these
methods, and the uncritical willingness to use them, demonstrates instead a
belief that race, as currently operationalized in public health, codes for
substantial information about genetic factors that influence disease suscep-
tibility.

In addition to the methods that attempt to estimate genetic effects in a
semiquantitative way, a substantial literature on racial/ethnic variation in
health simply posits a genetic cause and argues that any observed differ-
ences could be the explanation. A group of investigators recently justified
this approach by pointing out—correctly—that it represents accepted prac-
tice: “Because of observed group differences in the risk of hypertension . . .
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research continues to treat these groups as distinct biological entities and
investigates the genetic factors that might account for the differences ... ”
(Brewster, Clark, and van Montfrans, 2000, p. 1541). Within this frame-
work they proceeded to “hypothesize that the genetic factor increasing the
ability of black people . . . to develop higher blood pressures . . . is greater
total intracellular activity of the central regulatory enzyme of energy me-
tabolism, creatine kinase . . .” (Brewster et al., 2000, p. 1541). Unfortu-
nately for this argument, while racial differences in creatine kinase activity
have been reported, no evidence links creatine kinase with hypertension
and no genetic mechanisms are identified; why someone would propose this
physiologic measure as a cause of black-white differences in hypertension is
therefore obscure.

Postulating that any observed group differences could be a cause invites
a serious risk of Type I error. For example, similar theories, based on
intracellular calcium, telomere length, insulin resistance, renin secretion,
kallikrein, beta-hydroxylase, growth factors, melanin, cation transport, and
a host of other physiologic traits, all of which lack an established causal
relationship to hypertension, have been proposed as “genetic causes” of the
excess hypertension in blacks (Cooper and Kaufman, 1998; Cooper and
Rotimi, 1994; Fekete et al., 1996; Fray and Douglas, 1993; Gillum, 1979;
Saad et al., 1991). In the same manner, a difference in resting metabolic rate
between blacks and whites has been advanced as a cause of the excess
obesity among blacks, even though no causal link between resting meta-
bolic rate and obesity has been established (Kimm et al., 2002; Morrison,
Alfaro, Khoury, Thornton, and Daniels, 1996; Yanovski, Reynolds, Boyle,
and Yanovski, 1997). It is hard to conceive of stronger evidence of a com-
mitment to an essentialist notion of race than exemplified by this literature.

Molecular Approaches to the Study of Genes That Could Influence
Interethnic Variation in Health

The current challenge in the study of interethnic variation in health is
how to move from inferences based on the phenotype, which is a product of
the interaction between genes and environment, to those based on geno-
type. Because this territory is almost entirely uncharted in studies of hu-
mans, assumptions must be made about the likely magnitude and distribu-
tion of the effects that should be sought (Clayton and McKeigue, 2001).
For any given genotype-phenotype relationship, an inverse relationship ex-
ists between the size of the effect of a given variant and the number of
variants involved. For diseases like hypertension, where many genetic vari-
ants are likely to be involved, it therefore follows that the effect of any one
variant will be small. Contrariwise, in monogenic disorders a single muta-
tion can have a devastating effect. Because single gene disorders generally
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confer a selective disadvantage, these mutations are infrequent in number
and are maintained at a low rate in the population. Unique among mono-
genic disorders, sickle cell disease and related red cell defects have attained
high frequency in endemic malaria regions. Despite the attention they have
received, in industrial societies like the United States these monogenic dis-
eases make a negligible contribution to interethnic variation. Based on the
calculation of excess deaths, for example, hematologic disorders account
for only 0.3 percent of the black-white differential (Cooper, 1984).

One gene with a large effect is easier to find than many with small
effects, and the great successes of molecular genetics to date have been in
monogenic disorders. The contradiction between studying the rare genetic
disorders and the public support required for “big science” has not been
lost on geneticists, however. As noted in a recent editorial, with the Human
Genome Project coming to an end, the challenge to biologists is to “make
the genome relevant to public health. This relevance will not be found by
identifying genes associated with rare hereditary diseases, but by . . . (tack-
ling) . . . the common, complex diseases” (Anonymous, 2002, p. 199).
Accordingly, over the past decade, genetic epidemiology has shifted its
focus dramatically from monogenic to common chronic diseases, driven in
large part by the new opportunities for molecular analysis (Collins, Lonjou,
and Morton, 1999; Lander, 1996; Lander and Schork, 1994). Conditions
that have public health impact, like hypertension, diabetes, atherosclerosis,
obesity, and the common cancers, are now being subjected to intense scru-
tiny.

Although several variants are assumed to combine to create susceptibil-
ity to these traits, whether they are oligogenic (determined by moderate
numbers of variants, each with moderate effects) or fully polygenic (many
variants, each with small effects) is still unknown. No matter which model
is adopted, the search for these variants has been challenging (Chagnon,
Perusse, Weisnagel, Rankinen, and Bouchard, 2000; Doris, 2001; Levy et
al., 2000; Risch, 2000) and the weak impact of individual variants may be
the least of the problem. While most chronic conditions have substantial
genetic components, as demonstrated by the familial aggregation, environ-
mental exposures are likely to play the dominant role. Interactions of these
environmental factors, many of which may still be unidentified, with the
genetic substrate create complex patterns that are still difficult to conceptu-
alize and even harder to measure.

Defining genetic factors that account for interethnic variation in health
is dependent on the success of this “gene hunting” operation in a stepwise
process. First, influential variants must be identified, and then their effect
and frequency compared across groups. Two general approaches are cur-
rently being used in this first stage to search for the genetic variants. Anony-
mous markers that do not code protein sequences are genotyped in family
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members, and the co-segregation of chromosomal segments with the phe-
notype is used to localize potential variants. This method, known as the
“genome scan,” relies on linkage between the marker and the trait, and has
been applied with great success to monogenic disorders. At the next stage,
“positional cloning” is used to identify the variant itself. A second, comple-
mentary approach postulates candidate genes at the outset, from physiology
or animal experimental research primarily, and tests specific variants in
these genes. The candidate gene approach can use linkage analysis, based
on related individuals, or the case-control design, known in genetic epide-
miology as an “association study.”

Finding Genes: The Genome Scan Approach

A broad experience with genome scans now exists, involving traits that
range from blood pressure and height to psychiatric disorders (Doris, 2001;
Hirschhorn et al., 2001; Laitinen et al., 2001; Levy et al., 2000; Province et
al., 2003; Wu et al., 2002). As already suggested, this method has met with
only modest success when applied to complex traits (Altmuller, Palmer,
Fischer, Scherb, and Wjst, 2001; Hugot et al., 2001; Risch, 2000; Tavtigian
et al., 2001). The statistical power of this method—that is, the ability to
find an influential locus if one exists—is limited, while the risk of a Type 1
error—false-positive results—is high. If, for example, the total genetic vari-
ance associated with a trait is 30 percent, and 10 genes are involved, then
the method needs to have sufficient power to detect average effects of 3
percent. In general, power for most genome scan studies is only adequate
for effects in the 10 to 20 percent range. On the other hand, these assump-
tions may not be entirely realistic because it is unlikely that the impacts of
various susceptibility genes are evenly distributed, and there is reason for
optimism that some loci influence a good deal more than 3 percent of the
variance in some families.

Given the focus here on the potential contribution of genes to intereth-
nic variation in health, a detailed summary of the accomplishments based
on the genome scan as an aid to cloning susceptibility genes is not neces-
sary. The application of the genome scan approach is still at the first stage
for most conditions—attempting to find reproducible evidence of linkage to
particular chromosomal regions (Chagnon, Perusse, Weisnagel, Rankinen,
and Bouchard, 2000; Doris, 2001). However, some consistency has begun
to emerge. Obesity, a continuously distributed trait with a polygenic inher-
itance pattern, can serve as an illustrative example. Evidence of linkage
using the genome scan approach has emerged in several studies for regions
on chromosomes 3 and 7 (Chagnon et al., 2000). In a meta-analysis of
6,800 individuals from four ethnic groups, a region on chromosome 3 was
linked to obesity in more than one of the racial/ethnic populations and in
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the combined sample at a high level of statistical significance (log odds =
3.6) (Wu et al., 2002). With independent replication in multiple population
samples, some confidence is warranted in the linkage finding on chromo-
some 3; the second stage, pulling a causal variant out of a region spanning
10 to 20 million nucleotides, is nonetheless daunting. Hypertension appears
to be more resistant to this approach, where even more inconsistency across
racial groups has been observed (Doris, 2001; Province et al., 2003), and
studies of psychiatric disorders also have been hard to replicate (Pato,
Schindler, and Pato, 2000). On the other hand, the number of influential
genes may vary across traits, making some easier to unravel than others,
and enhanced analytic tools are being developed for both the laboratory
and statistical methods that may reduce the technical obstacles.

A more general problem related to genes and ethnic disparities emerges
from this literature. The interpretation of genome scans from various ethnic
population samples immediately confronts a dilemma: Should we regard
these populations as separate entities? In other words, having undertaken a
genome scan involving whites and blacks, should we pool the results, or
treat them as separate samples? If we find differences between the two
samples, should we regard these as an indication that different genetic
effects exist in the two groups, or should we conclude simply that they are
the result of sampling variation, as might occur with repeated studies in the
same ethnic group? Given our ignorance about the existence of subunits
within the human species, or their correspondence to groups we label as
races, there is no a priori basis for conducting analyses separately. Techni-
cal problems arise in linkage analysis when divergent populations are pooled
because the allele frequencies of the “microsatellite” markers may vary
across groups, but this limitation can be overcome. From this perspective, it
is illuminating to observe that all analyses performed to date have carefully
adhered to the principle of distinguishing among population groups as if
they were genetic categories. Furthermore, some analysts have concluded
that different results obtained in samples of blacks and whites provide
evidence of different underlying genetic effects (Collaborative Study on the
Genetics of Asthma, 1997), a conclusion that, even in the short interval that
has passed since the work was conducted, can be recognized as wholly
unjustified. As with indirect methods, the internal evidence from within the
discipline on the conduct of this research demonstrates a commitment to a
concept of race that has its provenance outside science.

Finding Genes: The Candidate Gene Approach

An even more extensive literature exists for candidate genes, given the
less demanding technical requirements for this design compared to the
genome scan. The approach to this enormous field, as above, must be to
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focus on an illustrative example. Hypertension is the most common disease
trait in our population, with a lifetime risk approaching 90 percent, and a
population-attributable risk for mortality of about 10 percent (Vasan et al.,
2002). It has been recognized since the 1930s that black Americans have a
prevalence rate that is twice as high as found among whites, and hyperten-
sion is the largest single contributor to the black-white disparity (Cooper
and Rotimi, 1997). Uncontrolled hypertension is a direct cause of stroke,
coronary heart disease, renal failure, heart failure, and vascular dementia.
The detailed understanding of the physiology of hypertension has made it
possible to identify a large number of candidate genes. The renin-angio-
tensin system (RAS), which plays a key role in regulating salt and water
metabolism and maintaining vascular tone, has been particularly well studied.
The RAS has four principal components. Angiotensinogen (AGT), the pro-
tein substrate produced by the liver, circulates in excess in the plasma and is
cleaved by renin to make angiotensin-I (Ang-I). Ang-I is rapidly cleaved by
the angiotensin converting enzyme (ACE) to Ang-II, which then interacts
with tissue receptors. Heralding a false spring early in the course of candi-
date gene research, investigators from Utah and France demonstrated that a
highly significant association of variants in the AGT gene influenced both
circulating AGT levels and risk of hypertension (Jeunemaitre et al., 1992).
Identification of an easily typed marker in ACE—the so-called “insertion/
deletion” or “I/D” marker—provoked an outpouring of publications on
this gene as well. Subsequent meta-analyses suggested modest effects for
variants in these two genes (Soubrier, 1998; Staessen et al., 1999), although
much of this literature was negative.

Because it has been well characterized, the RAS provides a useful sum-
mary of the current state of knowledge regarding candidate genes and their
potential impact on interethnic variation in health. The ACE gene is com-
posed of a sequence of 24,000 nucleotides, of which 75 are known to vary.
The first problem confronting the genetic epidemiologist is how to summa-
rize and manage this variation. The vast majority of research to date has
used only one variant in a gene to capture all the genetic information, and
it is generally not known whether this marker is causal, simply linked
physically to (i.e., confounded by the presence of) other causal variants at a
neighboring site, or uninformative about hidden causal variants.

Attempting to address these questions immediately provokes the more
fundamental question posed earlier: What is the scope of human genetic
variation and how do we measure it? Variation can be reasonably summa-
rized in two ways. The most basic unit of genetic information is the base
pair, known as the “single nucleotide polymorphism” (SNP) when it is
found in more than one form. Given the nature of evolution, and the
relative youth of our species, large segments of chromosomes are found in
identical “blocks,” as one might expect in large families (Reich et al.,
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2001). These blocks, sometimes referred to as “haplotypes,” span large
distances in the genome, and the SNPs within these blocks are inherited in
a fixed pattern (i.e., all SNPs in the blocks are in the same form). In many
instances only two or three different blocks will be present in the popula-
tion. In addition to the specific SNPs, the size and distribution of the
haplotypes also characterize the diversity within a population, reflecting the
combined effects of age and size.

Initial work on ACE linked the I/D variant to circulating levels of
the enzyme (Rigat et al., 1990). However, this variant was found in an
intron, or a noncoding segment of the gene, and was simply linked to the
causal variants. The challenge then became one of dissecting the ACE
gene into sufficiently small segments to isolate the causal SNPs. Analysis
of the ACE gene in a large number of individuals confirmed previous
findings of greater genetic diversity in persons of African origin (Zhu et
al., 2000). A total of 28 haplotypes were identified among blacks, while
only 3 occurred in moderate frequency among Europeans (Zhu et al.,
2000). The high information content available in the African-origin
samples in turn made it possible to conduct fine mapping studies, that is,
to localize effects within the gene. Two areas were identified that ap-
peared to influence ACE levels. Subsequently these techniques were ap-
plied to a sample of Nigerians and a moderately strong association with
blood pressure was confirmed in the same manner (Zhu et al., 2001).
The limited haplotype diversity present in the European samples at this
particular locus would not have permitted similar analyses (Reich et al.,
2001; Zhu et al., 2003a), although there is no reason to think that the
effect varies between ethnic groups.

Ultimately molecular epidemiology requires identification of the varia-
tion in DNA sequence that causes variation in the phenotype. Hundreds of
mutations have been found in many monogenic disorders, such as cystic
fibrosis and retinitis pigmentosa (Cystic Fibrosis Genetic Analysis Consor-
tium, 1994; RetNet!), although a few common variants account for most
cases. The impact of these variants on the phenotype can in some instances
be little influenced by the environment. In polygenic disorders, however,
the effects of different variants within the same gene and variants in differ-
ent genes are obviously more subtle and complex. Certain effects will be
present only in certain environments, and interactions between sets of ge-
netic variants are also likely to occur.

In effect, there is no abstract “genetic effect” because the actions of
genes are only detectable by their influence on a phenotype, and therefore
the product of a particular environment. Given that the mixture of environ-
ment and genetic background may vary across racial/ethnic populations, in
many instances it may be difficult to isolate the causal genetic effect sepa-
rately from the environmental effect. Certainly it will be difficult to summa-
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rize all the possible genetic effects into an overall estimate of the relative
degree of susceptibility of two populations.

Pharmacogenetics

In addition to the potential role that genetic variation might play in
disease susceptibility, there is currently great interest in whether the re-
sponse to therapeutic drugs can be predicted by genotype. The most impor-
tant aim of pharmacogenetics is to sort patients into “responders” and
“nonresponders,” thereby improving the efficiency of the medical encoun-
ter. The complementary aim is to identify persons who might be at high risk
of severe side effects from a particular drug. A parallel interest exists in
whether these responses vary by race. Given the widespread use of drugs for
chronic conditions, particularly among the elderly, the public health impli-
cations of relative efficacy could be substantial.

The frequencies of polymorphisms affecting drug metabolism do vary
among population groups (McLeod, 2001). The critical question, as in
other applications of the race concept, is whether this classification scheme
improves or harms our understanding of the variation we observe. Using
molecular techniques, a direct test can be made of the question of whether
or not geographic patterns of genetic variation structure interindividual
variation in drug response (Wilson et al., 2001). To test this hypothesis,
microsatellite markers, similar to those used in genome scan analyses, were
typed on individuals from eight regional populations and the population
structure—the degree of genetic relatedness of the groups—was inferred
(Wilson et al., 2001). Genotyping was then conducted on polymorphisms
in drug-metabolizing enzymes of the cytochrome p450 system. Finally, a
comparison was made of the relative accuracy with which variants in the
enzymes were predicted using standard ethnic labels versus the genetic
clustering algorithm (Wilson et al., 2001). Two important results emerged.
First, adding molecular data to the classification process improved predic-
tion over ethnic labels for three of the four enzymes examined. However,
both schemes were relatively ineffective at predicting individual responses,
reminding us again that variation among individuals is orders of magnitude
greater than variation among population groups. Pharmacogenetics con-
fronts the same dilemma faced over the years by epidemiology; despite the
perceived meaning of race, and its enormous currency in social life, the
genetic content of these categories never meets our expectations.

Focused candidate gene studies have started to yield positive results,
however. Hypertension presents an attractive opportunity for pharmaco-
genomics. Heterogeneity in drug response exists among individuals and
across classes of agents and, because lifelong therapy is required, tailored
prescribing could be more effective than “trial-and-error” methods. In a
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sample of 387 patients, the blood pressure response to a therapeutic chal-
lenge with a diuretic was examined after stratifying on a marker associated
with the “G protein” (Turner, Schwartz, Chapman, and Boerwinkle, 2001).
Among persons homozygous for the T allele, the fall in systolic blood
pressure was 16 mmHg, compared to 10 mmHg among persons with the
opposite genotype (Turner et al., 2001). Although no differences were noted
in the degree of response by genotype among blacks and whites, the preva-
lence of the T allele was much higher among blacks than whites (Turner et
al., 2001). A recent report of a nutritional intervention also showed a
markedly different response in blood pressure on the basis of a genotype in
the AGT gene (Svetky et al., 2001). Again, the “at risk” allele was more
frequent in blacks than whites (Svetky et al., 2001). Taken together, these
studies suggest that provocative interventions may be more effective at
unmasking genetic effects, at least for blood pressure, and open new oppor-
tunities to define the role of candidate genes. Likewise, they present the first
reasonable evidence that factors conferring genetic susceptibility to hyper-
tension may be differentially distributed among these population groups.
However, only limited marker sets were examined in both of these studies
and replication certainly will be required (Yancy, 2001).

A related controversy has arisen over the interpretation of differences
among ethnic groups in drug response seen in treatment trials. In a post hoc
analysis of a randomized trial of ACE inhibitors for heart failure, the drug
was found to reduce the rate of hospitalization significantly more in whites
than in blacks (Exner, 2001). Reanalysis of two other small heart failure
trials also demonstrated nonsignificant racial differences in response to
treatment with ACE inhibitors (Carson et al., 1999). Based on this evi-
dence, a request was approved by the Food and Drug Administration to test
a non-ACE inhibitor drug for heart failure as the first “race-specific”
therapy. Attempts to drop inclusion of ACE inhibitor therapy for blacks as
part of quality assurance requirements were also reported (Masoudi and
Havranek, 2001). However, the evidence in support of this race-specific
effect has been challenged. The original analysis was based on the rate of
hospitalization, only one of the nonfatal end points from the large Studies
of Left Ventricular Dysfunction (SOLVD) (Exner, 2001). When develop-
ment of heart failure symptoms was examined in SOLVD, the relative
efficacy of the ACE inhibitor was the same in blacks and whites (relative
risk 0.58 versus 0.55, respectively) (Dries, Cooper, Strong, and Drazner,
2002). Most likely the original result obtained by Exner (2001) was due to
a Type 1 error. Drug choice is increasingly dictated by the evidence from
clinical trials; there is currently no basis for thinking that race should
override trial evidence. A treatment that has been unequivocally estab-
lished, like ACE inhibition, must be assumed to work in all subgroups of
humans.
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WHAT IS THIS THING CALLED RACE?

As evident from the preceding sections, it is being argued here that race
is the organizing principle of the debate over genes and ethnic disparities.
There is essentially no distinction, it is further argued, between the popular
notions of race that are absorbed into consciousness as categories inherent
in nature, like gender or species, and the concept of race as applied in
biological research. But an external event is now impinging on the social
process that creates and maintains this idea—molecular genetics has given
us probes that make it possible to explore the biologic reality behind the
accepted beliefs. The moment is not too far off when the race concept will
acquire an empirical foundation, displacing, or at least challenging, its
ideological claims. Can we predict what this concept might look like?

As with all branches of science, accretion of data around a new con-
struct requires a symbolic or metaphorical image to represent the abstract
notion that is the organizing principle. Revisiting earlier questions after the
excursion through genetic epidemiology, we can now ask, what image
should we use to describe the shape of the collective human genome? The
sequencing phase of the Human Genome Project has spawned a variety of
metaphors, usually related to the basic theme of the “letters in the alphabet
of biology” or the “Book of Life.” Ignoring the inevitable letdown that
followed the “genome hype,” the publication of the human sequence has
not immediately opened new vistas on the biological world (Anonymous,
2002; Lewontin, 2000). This occurred in part, of course, because we do not
know how to read this alphabet. Years of painstaking molecular biology
will be required to decipher the individual signals encoded in the genome,
most of which are shared across the biological world. On the other hand,
current technology is reasonably well suited to the challenge of describing
the overall pattern of variation within the species (Reich et al., 2001;
Romualdi et al., 2002). This exploration, as argued previously, should
inform our understanding of the concept of race.

The technical study of human genetic variation traditionally has fallen
within population genetics. A major experimental tool has been the estima-
tion of genetic distance as a means of reconstructing ancestral relationships
and the history of geographic dispersion (Cavalli-Sforza et al., 1996). Typi-
cally this research program has relied on the metaphor of the tree, placing
various modern populations on branches with ever-increasing degrees of
separation. As a means of representation, the phylogenetic tree is more of a
diagram than a symbolic image, and geneticists are appropriately skeptical
of the broad implications of this classification scheme for phenotypic traits.
Genetic distance by itself is not meant to imply that populations could not
share genetic variants. Given their encounters with data, as well as the past
association with eugenics, many geneticists question the value of racial
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distinctions (McLeod, 2001; Wilson et al., 2001). Nonetheless, the image of
the tree places emphasis on degrees of separation and subverts the question
of similarity, or the relationship of the parts to the whole.

A different image is more widely used than the phylogenetic tree. In the
popular mind, race is accepted as an important, albeit imprecise, proxy for
heritable influences on traits ranging from IQ to obesity (Herrnstein and
Murray, 1994; Kimm et al., 2002). The image employed is the normal
distribution, with the mean of one population group shifted relative to the
other. The genome is conceived of as a fixed, independent cause, projected
directly onto the phenotype, without the filtering or conditioning effect of
environment. By measuring the distribution of a trait, such as height or
blood pressure, we can therefore infer the distribution of the underlying
genetic determinants. Developed in its most complete form in relation to
IQ, but borrowed wholesale by public health, this construct provides the
foundation for the hypothesis of discrete “genes for intelligence” or “genes
for hypertension” (Muntaner, Nieto, and O’Campo, 1996).

Just as the discovery of microorganisms transformed our understand-
ing of infection, the ability to measure genotype challenges previous con-
cepts of human variation. First and foremost is the question, do racial
categories delimit human variation in a meaningful way? Or, as 19th cen-
tury biologists would say, are we “carving nature at the joints?” Since the
first scientific speculation on the genetic composition of our species, the
discrete versus continuous nature of variation has been a central contro-
versy. To support his general argument that evolution shaped the biological
world and united it as a single whole, Darwin (1981, p. 194) resisted the
notion of racial categories:

[TThe most weighty of all the arguments against treating the races of man
as distinct species, is that they graduate into each other, independently in
many cases, of their having intercrossed. Man has been studied more
carefully than any other organic being, and yet there is the greatest possi-
ble diversity amongst capable judges whether he should be classed as a
single species or race . . . . This diversity of judgment does not prove that
the races ought not to be ranked as a species but it shows that it is hardly
possible to discover clear distinctive characters between them. Every natu-
ralist who has had the misfortune to undertake the description of a group
of highly varying organisms, has encountered cases precisely like that of
man; and if of a cautious disposition, he will end by uniting all the forms
which graduate into each other as a single species; for he will say to
himself that he has no right to give names to objects which he cannot
define.

This question can now be reformulated in the technical language of
molecular genetics. A contemporary version is summarized by Templeton
(1999, p. 647):
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Race is generally used as a synonym for subspecies, which tradition-
ally is a geographically circumscribed, genetically differentiated pop-
ulation. Sometimes traits show independent patterns of geographic
variation such that some combination will distinguish most popula-
tions from all others. To avoid making “race” the equivalent of a
local population, minimal thresholds of differentiation are imposed.
Human “races” are below the thresholds used in other species, so
valid traditional subspecies do not exist in humans. A “subspecies”
can also be defined as a distinct evolutionary lineage within a species.
Genetic surveys and the analyses of DNA haplotype trees show that
human “races” are not distinct lineages, and that this is not due to
recent admixture; human “races” are not and never were “pure.”
Instead, human evolution has been and is characterized by many lo-
cally differentiated populations coexisting at any given time, but with
sufficient genetic contact to make all of humanity a single lineage
sharing a common evolutionary fate.

The evidence for this common evolutionary lineage, with its origins in
Africa, continues to emerge with increasing clarity as genomic science ad-
vances. Recent developments now demonstrate this phenomenon at the
level of the organization of the genome. As described previously, DNA
variants that are physically close to each other tend to be correlated, that is,
two individuals who inherit a particular variant at a locus will tend to share
the variants found at loci in close physical proximity on the same chromo-
some. This result occurs because “blocks” or pieces of chromosome are
passed down over time through the population (Reich et al., 2001; Stephens
et al., 2001). This pattern of sharing is dissipated as the distance between
variants increases. If, however, race or ethnicity defines a natural unit
within the species, then variants at physically unlinked loci (e.g., on differ-
ent chromosomes) also should be shared more commonly among members
of that race. A more general way to formulate this question is to ask, to
what degree is there structure in the human genome? Massive genotyping
experiments based on randomly selected segments of the human genome
have made it possible to test this question directly (Gabriel et al., 2002;
Reich et al., 2001; Stephens et al., 2001), revisiting with genetic data
Lewontin’s analysis based on variation in proteins (Lewontin, 1972, 1974).
These efforts are ongoing, but, initial results suggest that although the
distribution of variants from representative continental populations cannot
be considered entirely random, the degree of correlation among unlinked
markers is negligible in quantitative terms (Romualdi et al., 2002). Thus,
although variation among populations exists for some genetic variants, this
variation is not aggregated or “packaged” in demographic units, but for the
most part occurs piecemeal or random; it is continuous over space rather
than occurring in discrete categories (Romualdi et al., 2002). One cannot
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reliably predict the probability of unknown variants from the frequencies of
known variants.

The Practical Implications of Race for Public Health Today

The question that race brings to public health is not whether random
polymorphisms aggregate, but whether disease variants aggregate. While it
is possible, although unproven, that some individual variants could be
particularly influential, it is usually assumed that susceptibility to complex
diseases involves the sum of many variants, and these variants occur at a
relatively high frequency in the population—the so-called “common dis-
ease-common variant” hypothesis (Chakravarti, 1999; Lander, 1996). Dis-
tributed across the genome, each locus will have a weak effect, and a
complementary set of these variants is necessary to create susceptibility.
Alternatively, there could be many rare variants that in combination confer
susceptibility (Pritchard, 2001). As noted earlier, the effects of these muta-
tions are likely to be uniformly small, although the possibility does exist
that some genes could have moderate to large effects.

These assumptions have considerable relevance for interethnic varia-
tion. Common genetic mutations are by necessity old, given the time re-
quired for them to become widely distributed, and they are usually found in
all ethnic groups (Halushka et al., 1999). The “common disease-common
variant” hypothesis would therefore lead to the conclusion that the impor-
tant disease-susceptibility mutations are distributed in a global pattern. On
the other hand, rare variants would have most likely arisen after dispersion
from Africa. For example, the mutations underlying Tay-Sachs and cystic
fibrosis, which occur frequently in European subpopulations, are rare in
Africa. Just as the mutations for these monogenic disorders are unequally
distributed in ethnic groups, rare variants with large effects on chronic
diseases could be spread unevenly in modern populations. However, if the
“common disease-common variant” hypothesis is correct, as seems most
likely, multiple polymorphisms would have to be present in one population,
but absent in others.

What mechanisms could therefore be involved in generating the clus-
ters of susceptibility variants necessary to create excess risk in an ethnic
population? Two plausible mechanisms can be invoked—the play of chance
or evolutionary selection. Influential variants could be differentially distrib-
uted by chance in particular ethnic groups, and this must occur to some
extent. Viewed across all conditions, however, one would expect a bal-
anced pattern of advantage and disadvantage when comparing large popu-
lations. As argued earlier, the possibility that chance could have created the
pattern of health differentials seen in the United States, particularly the
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pervasive black disadvantage, is so remote as to be implausible. As the basis
for variation in any single disease, chance cannot be ruled out, but it should
be an explanation of last resort, particularly if one assumes a combination
of several variants is required. In terms of a general principle, we are left
with selection as the main organizing theory.

Could selection have created racial variation in susceptibility to the dis-
eases of late adulthood that have emerged in industrialized society? Most of
the diseases of public health concern were not subject to selective pressure in
the past. Nonetheless, some of the underlying traits—such as blood pressure
and body composition—probably were because survival value would be at-
tached to adequate functioning of these systems. Variation in susceptibility to
common disease among regional populations therefore could have resulted
from differential selective pressure in varying environments. This model, of
course, has been used successfully to explain the variation in sickle cell and
thalassemia. Likewise, it must apply to skin pigmentation, although the
mechanism has been difficult to establish (Robins, 1991). Several attempts
have been made to transfer this model to chronic conditions, such as blood
pressure and obesity that result from dysregulation of physiologic systems
under the stress of the modern lifestyle. The “slavery hypothesis” was devel-
oped to explain excess hypertension in blacks based on the proposition that a
bottleneck, or a severe restriction of the population diversity, occurred during
the “middle passage.” This hypothesis states that selective mortality caused
by salt-wasting disorders created genetic susceptibility to hypertension among
the surviving African Americans who avidly retained salt (Grim and
Robinson, 1996; Wilson, 1986). The “thrifty gene” hypothesis argues that
the selection advantage against starvation conferred by an ability to store
excess calories as fat is the cause of diabetes in Native Americans and Pacific
Islanders (Hegele, 2001; Neel, 1999; Ravussin and Bogardus, 1990; Weiss,
Ferrell, and Hanis, 1984).

In effect these hypotheses are an attempt to apply the race concept and
are subject to the general criticisms outlined previously. In addition, more
specific tests can be proposed. For example, the historical evidence does not
support high mortality during the “middle passage” of slavery and there is no
genetic evidence of a “bottleneck” that narrowed diversity among blacks in
the Americas (Curtin, 1992; Gabriel et al., 2002; Zhu et al., 2003b). To the
contrary, evidence exists for a demographic bottleneck during the formation
of the European population (Reich et al., 2001). The epidemic of obesity and
subsequent diabetes has now overwhelmed so many racial and ethnic groups
that this particular “thrifty gene” must be a human gene; diabetes occurs at
an equally high prevalence among such disparate groups as black Americans,
Mexican Americans, Australian Aborigines, Polynesians, Chinese in Mauritius,
and Saudi Arabians (Franco, 1992; Harris et al., 1998; King and Rewers,
1991; O’Dea, Spargo, and Nestel, 1982). Despite these shortcomings, the
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“slavery hypothesis” and the “thrifty gene” struck a responsive chord and
have achieved wide acceptance. Again the interesting question becomes, why
are these “just so” stories embraced as fact? As with the other examples
discussed here, the concept of race creates a belief structure that is receptive
to explanations built on genetic determinism.

Race as a Diagnostic Test for Genetic Disorders

Race could serve as a surrogate marker for risk of specific single-gene
mutations. In formal terms the precision of “race as a diagnostic test” can
be evaluated using the standard clinical measures of sensitivity, specificity,
and predictive power. The broadest public health experience with this ap-
plication lies with postnatal screening for sickle cell (Centers for Disease
Control and Prevention, 2003). After the demonstration that penicillin was
effective in life-threatening infections in newborns with sickle cell, neonatal
screening programs were initiated. In the initial phases only black infants
were screened. However, it was soon recognized that sensitivity, or the case
detection rate, was not optimal. Black race is not a reliable marker for the
prevalence of sickle cell disease in the United States (Table 8-4). In many
states universal screening has now been implemented, increasing the num-
ber of cases identified by as much as 30 percent (i.e., sensitivity before
universal screening was only 70 percent, which is inadequate for a screen-
ing procedure).

In a contrary example, the high prevalence of Tay-Sachs among
Ashkenazi Jews permits more focused screening for this condition (Khoury,
2000). It may also be possible that other genetic mutations could vary so
markedly by race/ethnicity that targeted screening or interventions will be
justified, but the nonassortative mating common in multiethnic societies
will dilute this effect, and the example of sickle cell is probably more
typical.

TABLE 8-4 Racial/Ethnic Variation in the Prevalence of
Sickle Cell Disease Among Live Births, 1990

Racial/Ethnic Group Prevalence*
White 2
Black 289
Hispanic, total 5
Hispanic, eastern states 90
Hispanic, western states 3
Asian 7
Native American 36
*Per 100,000.

SOURCE: CDC, Office of Genetics and Disease Prevention.
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It is still difficult, however, to define in practical terms the independent
public health role of race as a marker for genetic susceptibility. If it is
important to know whether a patient has a variant that confers susceptibil-
ity or an unusual drug response, it will have to be measured directly,
although targeted screening may be justified in some instances. Community
surveillance data on disease incidence, not inference from race, is likely to
remain the only reliable measure on which to base public health interven-
tions.

GENETICS AND THE HEALTH STATUS OF BLACK AMERICANS

No discussion of genetic factors and racial/ethnic disparities would be
complete without consideration of the contrasts drawn between Africans
and non-Africans. The first imperative derives from the undeniable central-
ity of distinctions between black and white as the basis of the meaning of
race. Although the history of assimilation into U.S. society has many chap-
ters, and they all include stories of hard times, discrimination, slavery, and
institutionalized racism directed at persons of African descent have inflicted
the deepest wounds. Secondly, the public health goal of “eliminating dis-
parities” takes its meaning from the health disadvantage among blacks
summarized in Table 8-1. Urgent health problems exist for many U.S.
subpopulations, but a uniform pattern of disadvantage, stretching from
perinatal health to dementia and reduction of life expectancy, is found only
among black Americans. Finally, the impact of race on other aspects of
social life, such as housing, education, and employment, is more significant
among blacks.

Africa entered the modern world through a distinctive route. Having
nurtured the physical development of our species and generated the founda-
tional ideas of “Western culture” in Egypt (Bernal, 1987), Africa fell behind
in the development of technologically based societies. Reunited with the
mainstream of Western history through the slave trade and colonialism,
Africans remain subject to domination by a persistently hostile culture
wherever they live (Gilroy, 1993; Gossett, 1973; Oliver and Atmore, 1992).
Consequently Africans on the continent have not shared the material ben-
efits of the capitalist economy and the modern nation state, while their
descendants abroad have been excluded from full citizenship in the coun-
tries that they did so much to build. This historical framework determines
not only the current health status of black populations, but the way in
which this health status is studied and explicated.

In response to the challenge posed by empirical notions of inheritance,
Europeans excluded Africans from the “human race” (Gossett, 1973;
Gould, 1981; Montagu, 1964). As the science of genetics matured in tech-
nical and theoretical capacity, this position has been subject to growing
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challenge (Darwin, 1981; Gould, 1981; Lewontin, Rose, and Kamin, 1984;
Montagu, 1964). Nonetheless, contemporary Western consciousness, in
both the popular and scientific realm, continues to rely heavily on assump-
tions about the “otherness” and “inferiority” of Africans and their descen-
dants (Gilroy, 2000; Gosset, 1973; Gould, 1981; Montagu, 1964). Without
taking account of these two complementary forces—the history of the Eu-
ropean encounter with Africa and the intellectual and ideological frame-
work that is used to describe its consequences—an analysis of the health
status of African Americans will continue to substitute justification for
explanation.

While acknowledging the potential of molecular genetics, the tone in
this presentation generally has been one of skepticism or outright rejection
of many aspects of research on the genetics of race and health. However,
there is one crucial area where a convincing answer to an important ques-
tion has emerged. As suggested previously in the analysis of candidate gene
data, the scope of human genetic diversity can now be modeled with a high
degree of sophistication. In analyses based on large numbers of SNPs as
well as haplotype distributions, the distinction between African and all
non-African populations stands out with unmistakable clarity. Primate evo-
lution occurred over millions of years in Africa (Klein, 1989), yet modern
humans migrated to other continents only 50,000 to 100,000 years ago,
beginning from an original population of about 10,000 (Harpending et al.,
1998; Stephens et al., 2001). These migrations either involved small num-
bers of individuals, or were subject to severe demographic bottlenecks, as in
the case of Europe (Reich et al., 2001). As a result the repository of human
diversity within modern African populations is greater than among those
outside Africa (Harpending et al., 1998).

Within a pattern that completely overlaps, the haplotypes and genetic
variants in populations outside of Africa are a subset of those found in
Africa; that is, they are a sample of the African whole (Figure 8-3). Given
the small size of the founder populations outside Africa, by chance the
frequency of particular haplotypes has been exaggerated in some instances,
and other haplotypes have been lost. The development of regional popula-
tions can therefore be thought of as small pseudopods or “outpouchings”
that became detached, and then increased in size, magnifying the distinctive
characteristics of the original sample.

In Figure 8-4 the RAS haplotypes illustrate the relatively even distribu-
tion among U.S. blacks, in comparison to the “lumpy” pattern among
whites. Africans are therefore the trunk of the phylogenetic tree, the origin
of our species, the center, not the outlier or the peculiar “other.” Of all of
the stories told about race, so far this is the only one with an empirical
basis. It is deeply ironic, therefore, that the regional population that is the
source of all other populations and today contains the most complete reser-
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FIGURE 8-3 Distribution and overlap of haplotype blocks in three major conti-
nental groups.

voir of human diversity has been repeatedly characterized as uniquely
shaped by evolution and “genetically susceptible” to the broad disease
syndromes that now occur worldwide.

Perhaps the story of genetic susceptibility should be rewritten. The
humans who left Africa took with them a sample of the common genetic
variants that had been collected through random mutation over our evolu-
tionary history; a more complete repository of these mutations remained in
Africa. The assortment of these variants in a given individual provides the
sum of genetic risk for a specific chronic disease manifested in the modern
industrialized environment. The distribution of SNPs and haplotypes among
racial/ethnic groups does not demonstrate a generalized pattern of “lump-
ing” or shared variance among contemporary regional populations. Al-
though some important susceptibility alleles may be shared unequally, this

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

GENETIC FACTORS IN ETHNIC DISPARITIES IN HEALTH 299
Renin . . Black ]
Angiotensinogen White Il
60 60
50 50
40 40
30 30
20 20
10
0 . |_| . |-I . |_| n n n o 10
0
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8
Angiotensin Receptor ACE
50 50
45 45
40 40
35 35
30 30
25 25
20 20
15 15
10 10
5 5
0 T H T = ) 0
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

FIGURE 8-4 Frequency distribution of haplotypes in the RAS genes in whites and
blacks.

has not been demonstrated yet. Africans share virtually all the common
variants found in humanity and should represent the genetic “central ten-
dency” of our species. The image of the genome that suggests itself based on
this story is a time-lapse photograph of the sun—a globular whole, fringed
with a corona that spurts outward and collapses to the center again.

Studies of population variation in health status will continue to be
constrained if deterministic theories like the “thrifty gene” are applied
whenever a disease emerges at a higher prevalence in a new ethnic group.
The properties of the genome that make it a single unit shared across all
regional populations would be a more appropriate premise for comparative
analyses.

CONCLUSIONS

The study of genes and variation in the health of populations continues
to struggle under two constraints imposed by social reality—one that influ-
ences how we frame the questions and the other that determines how
people are arranged in the hierarchy. Our notion of race suggests certain
answers, thereby prejudicing the questions, and the arrangement of people
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by race and class structures the environmental exposures, and, by exten-
sion, many aspects of health status. Although both constructs—race and
inequality—confront us as products of the natural world, they are in fact
reflecting an image of what we have made. That image has become nearly
impossible to decipher where race and inequality merge.

Stripping away its claims to a natural origin, what is race? A name we
call ourselves, sein finn, as they say in Irish—we ourselves—or a name for
the Other? Until very recently the study of race had never been a possibility
for science, despite the depths of its penetration into biology. We now have
reason to believe that era is about to end as empirical questions begin to
dominate the research agenda. Does race have any meaning beyond geogra-
phy and history? Does the genome of our species aggregate into subunits?
Does it even branch into trees? If we see it as a whole, will it look like the
sun? These questions, which can be answered only with molecular data, are
now at least “askable.”

But scientific questions are not asked in a vacuum. Although it can
legitimately be argued that in some instances the results of experimentation
describe the shape of nature, questions are patently a human construct,
made from materials already available to us in the social environment.
Given the potency of race as a cultural idea and its influence on scientific
thinking, there is reason for concern about where the attempts to discover
the genetic determinants of health and disease will take us. An analogy to
history may help frame this dilemma. In questioning the “memory-storage”
model of history, attention has been drawn to the variable chance with
which events are recorded and archived and how narratives about these
events reflect the understanding of the present (Trouillot, 1995). Differen-
tial claims on the archive, and differential chances of being the hero of the
narrative, are determined by differentials in power. A record of uneven
quality, subjected to the filter of ideology, does not yield a description of
the past, but rather a context within which we interpret the events of today.
Although not a myth, because history makes a different set of claims on
reality, the narratives of the past are never true or objective. In that sense,
there is no “pastness,” only an understanding of what shaped the present.

Genetics, like history, queries the past, attempting to use the record left
in the genome to understand how evolution and population dynamics cre-
ated the current pattern of variation. Although the course of human his-
tory—wars, famine, migration, conquest, and slavery—biases and compli-
cates the record, the ability to know all the sequence variation means that
the geneticist’s archive is far more egalitarian and complete than is the
historian’s. One need only consider the story of Thomas Jefferson’s family
to appreciate the gap between what is recorded in history books and what
is recorded in our genome (Ellis, 1998; Foster et al., 1998). If in fact the
genetic history of our species is essentially complete and unbiased, the
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opportunities for objective description are limitless, constrained only by the
questions we are asking. We can, in a sense, no longer blame our sources,
but only ourselves.

But of course, after a moment’s reflection, we know this is a false hope;
the questions we ask are determined by the history of our consciousness,
itself created from the narrative written by those in power today from an
inconsistent record of the past. We are returned to the original problem—
biological and social history can never be divorced. Biological scientists like
to think that they work in an intellectual space uncontaminated by supersti-
tion and prejudice and therefore resist the rhetoric of context. But race is a
true chimera—part geography, part history, part genes—and neither the
idea nor the practice can be understood as anything other than the fantastic
creation of the human mind. There is no use of race that isolates the
biological from the social.

The study of genes and ethnic variation in health occupies contested
territory, where genotype is hidden within phenotype and the biologic is
molded by the social. Race attempts to distill and simplify this dialectical
process into a linear pattern of cause and effect, obfuscating everything. We
are looking to population genetics to give structure to this debate, using
empirical observation as the scaffold. Can it relieve us entirely of the con-
cept of race? Races exist only in distinction to each other; “whiteness” is
defined by “blackness,” and each is endowed with a distinct essence. If in
fact there is no “other,” then there is no essential difference, and the notion
becomes empty of meaning. As on so many other occasions, however, these
optimistic pronouncements will have no authority, or, at the very least, they
will come too late in Western history. We live in a world where every
construct is racialized—citizenship, personal identity, neighborhood,
health—and it is unlikely that the evidence of genetics will be sufficient to
counterbalance the enormous weight of social ideology. But within the
narrow discipline of genetic epidemiology, is it too much to ask that essen-
tialist notions, which molecular data are now demonstrating to be mere
superstition, should no longer hold sway?

ENDNOTE

1. Refers to Retinal Information Network. Information can be found at www.sph.uth.tmc.edu/
Retnet/home.htm.
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Mounting evidence indicates that racial/ethnic differences in morbidity
and mortality are tied to socioeconomic resources (Hayward, Crimmins,
Miles, and Yu, 2000; Williams and Collins, 19935). Largely because of data
availability, most of this evidence is based on the health experiences of
blacks and whites, with much less evidence on the role of socioeconomic
factors in understanding racial/ethnic disparities when Americans of Asian
or Pacific Island descent, Hispanics, and Native Americans are part of the
picture. The potential power of the socioeconomic status (SES) paradigm in
understanding health disparities—including racial/ethnic disparities—is evi-
dent in the fact that socioeconomic differences in health outcomes have
been widely documented for most health conditions in most countries.
People who are poorer and who have less education are more likely to
suffer from diseases, to experience loss of functioning, to be cognitively and
physically impaired, and to experience higher mortality rates (Adler, Boyce,
Chesney, Folkman, and Syme, 1993; Adler et al., 1994; Marmot, Kogevinas,
and Elston, 1987; Marmot, Ryff, Bumpass, Shipley, and Marks, 1997;
Preston and Taubman, 1994; Williams, 1990). In the United States, few
health problems are more likely to occur among those who are better off,
and some health conditions are particularly sensitive to SES. In recent years
socioeconomic differences in health also appear to be increasing in the
United States and in other developed countries (Crimmins and Saito, 2001;
Feldman, Makuc, Kleinman, and Coroni-Huntley, 1989; Manton, 1997;
Marmot, 1994; Pappas, Queen, Hadden, and Fisher, 1993; Preston and
Elo, 1995).
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The socioeconomic stratification that patterns American life, and dif-
ferences in life for the major racial/ethnic groups, is assumed to be the root
cause of these differences (Adler et al., 1994; Link and Phelan, 1995).
People of different social statuses lead lives that differ in almost all as-
pects—childhood circumstances, educational experiences, work careers,
marriage and family experiences, leisure, neighborhood conditions, and
health care (Williams and Collins, 1995). Many of the effects of SES on
health outcomes are indirect through a variety of life experiences, opportu-
nities, or choices related to SES, beginning in early life and either cumulat-
ing or being tempered by later life situations. Health differences are ob-
served throughout the lifecycle, and the general assumption is that
differences diminish at older ages. This assumption was questioned recently
by Lynch (2003).

Socioeconomic status is obviously related to race and ethnicity in the
United States, but the role of socioeconomic factors as a cause of racial/
ethnic health differences is complex. Many studies have documented the
importance of blacks’ low SES as a partial explanation for poor health
outcomes relative to whites. Studies have also clarified that socioeconomic
differences often do not “explain” all health differences between African
Americans and non-Hispanic whites, with black-white differences in health
remaining after controlling for socioeconomic conditions (Hayward et al.,
2000). Asian Americans’ comparatively high SES has been suggested as a
cause of this group’s better health, but again, other factors also appear to
come into play (Lauderdale and Kestenbaum, 2002). The “Hispanic para-
dox,” or the better than expected health experienced by the socioeconomi-
cally disadvantaged Hispanic population, is another example of the com-
plexity of the relationships among race/ethnicity, SES, and health outcomes
(Abraido-Lanza, Dohrenwend, Ng-Mak, and Turner, 1999).

Ambiguity also surrounds the mechanisms through which SES pro-
motes racial/ethnic differences in health. The issue of whether members of
all ethnic groups are able to equally translate increases in SES into health
improvements has been raised (Ribisi, Winkleby, Fortmann, and Fiora,
1998; Williams, Lavizzo-Mourey, and Warren, 1994). In addition, research-
ers have questioned whether the race gap in health is concentrated at the
low end of the socioeconomic ladder, with some studies reporting that the
race gap in health is strongest among persons with the fewest socioeco-
nomic resources (Lillie-Blanton, Parsons, Gayle, and Dievler, 1996). Other
researchers have suggested that the association is more linear, with increas-
ingly better health as SES increases, although there may be some leveling off
at the top (Adler et al., 1993; House, Kessler, and Herzog, 1990; Pappas et
al., 1993).

Both health and socioeconomic status have many dimensions and can
be conceptualized and measured in multiple ways, with measurement often
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falling far short of the conceptual ideas. This adds to the complexity of
synthesizing studies’ results relating socioeconomic status, health, and race/
ethnicity. In this chapter, our discussion sheds some light on this complex-
ity by briefly exploring how different approaches to conceptualizing both
SES and health may affect conclusions about the role of SES in accounting
for racial/ethnic health outcomes. As we make clear in our discussion of the
major population health surveys, however, no omnibus health survey fully
meets the needs of the conceptual issues believed to underlie the racial/
ethnic differences in health. Furthermore, we raise the question of whether
these major surveys have comparable samples in an attempt to understand
one potential source of variation in the empirical associations among race/
ethnicity, SES, and health.

Based on these surveys, we then investigate the socioeconomic and
health differences among racial/ethnic groups. Our purpose for the empiri-
cal analysis is to assess the consistency of key empirical associations among
race/ethnicity, the various measures of SES, and multiple dimensions of
health (major chronic diseases, physical and cognitive impairment, and
mortality). We address two major substantive questions—the extent to
which SES factors account for racial/ethnic differences in health and the
extent to which the SES gradient in health is shared across the major racial/
ethnic groups. When possible, we examine associations for both the preva-
lence and incidence of a health problem. Prevalence—or the percentage
with a health problem at a point in time—is the more commonly used
indicator of disease experience, yet it has limitations. Prevalence differences
across racial/ethnic groups embody health experiences at earlier ages that
have left their stamp on the population (Hayward, Friedman, and Chen,
1996; Schoen, 1988). These experiences, particularly through mortality
selection, may also alter the distribution of socioeconomic resources as a
cohort ages (Lauderdale, 2001). Incidence—that is, the onset of new cases
of health problems—captures health experiences prospectively and points
to possible trajectories of health after baseline observation. Incidence allows
us to investigate how socioeconomic conditions when individuals do not
have a health problem are associated with subsequent health experiences.
Our empirical assessment of the associations among race/ethnicity, SES,
and health is necessarily cursory, but one that aids in assessing the specificity
of associations among race/ethnicity, SES, and a range of health outcomes.

CONCEPTIONS OF SOCIOECONOMIC STATUS

Socioeconomic status can be broadly conceptualized as one’s position in
the social structure. Sociologists emphasize a Weberian approach that en-
compasses the notions of class, status, and power. SES is thus more than
financial well-being or educational achievement, which are often used as
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indicators in empirical work; more broadly, it encompasses a lifetime of
access to knowledge, resources, and opportunities. In recent work, Oakes
and Rossi (2003) suggest that measures of SES should reflect material capital,
human capital, and social capital. Although indicators of adult status such as
education, current income, wealth, and occupation are often the indicators of
SES available for analysis, these may be fairly gross measures of the lifetime
accumulation or experience of some types of capital. For example, education
represents human and social capital at the beginning of adulthood. Annual
income represents only recent accumulation of material capital. Appropri-
ately measuring adult lifetime income may be a better indicator of lifetime
material status (Juster and Suzman, 1995). Wealth accumulation may repre-
sent total material capital available at the moment, but this may be highly
affected by life circumstances, including health.

Sociologists and epidemiologists emphasize the effects of lifetime socio-
economic conditions on health rather than the effects of health on SES.
Economists are more sensitive to this latter association, and recent work
has documented the link between health problems and reductions in in-
come and wealth at older ages (Smith and Kington, 1997). Importantly,
however, the causal direction of the association potentially varies by age,
the metric of SES, and likely by specific health conditions. For example,
educational attainment is not affected by health for most people because of
the lifecycle stage when education is acquired. Of course, for some people
with diseases and conditions with childhood onset, educational attainment
is influenced by health.

On the other hand, health problems that arise during the working years
(e.g., heart condition, diabetes, functional problems, and depression) may
significantly affect labor supply, earnings, and wealth accumulation. The
cross-sectional relationship of income and current health status among
those at the older working ages most likely reflects the combination of the
effect of the ability to work on income as well as the effect of earlier income
on health (Shea, Miles, and Hayward, 1996). Thus examining this relation-
ship in the cross-section says little about causal effects. In old age, wealth is
often consumed by those with health problems in order to provide medical
or custodial care, resulting in a negative relationship between health and
wealth (Smith, 1999; Smith and Kington, 1997). Most investigations, how-
ever, have found that the influence of health on socioeconomic indicators is
less important than causation in the other direction, but this cannot be
assumed to be true with respect to all relationships between SES and health
outcomes across the life course. It is important to consider the potential for
interpreting the direction of causation when selecting indicators of SES as
well as health outcomes particularly at the older ages.

For an older population, some measures of SES and some health condi-
tions are especially likely to be both causes and consequences of each other.
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If older disabled persons move in with their working, middle-aged children
in order to cope with disability, they will reside in a family with higher
current income. If people stop working at a young age because of disability,
they are more likely to have reduced pension funds for the rest of their lives.
Because education is not affected by health events after young adulthood,
many researchers prefer the use of education as an index of lifetime SES for
the adult population. However, because of historical increases in educa-
tional attainment among more recent birth cohorts, educational attainment
is negatively associated with age in the older population in the cross-sec-
tion. This makes the SES of people at older ages appear to be less than at
younger ages, although the relative meaning of education in terms of life-
time achievement may be affected by the era in which people were educated
and careers were developed. For this reason, in some analyses of relation-
ships across ages or time, educational achievement relative to one’s peers
may be the appropriate metric rather than absolute levels of educational
achievement (Pamuk, 1985).

MECHANISMS THROUGH WHICH SES WORKS TO
AFFECT HEALTH

Numerous papers have outlined social, psychological, and economic
mechanisms through which SES is assumed to affect health outcomes
(Anderson, 1995; Hummer, Rogers, and Eberstein, 1998; Kington and
Nickens, 2001; Seeman and Crimmins, 2001). We only briefly review some
of the implications of this work relevant to the issues addressed in this
chapter. In general, among persons of higher SES, exposure to health-
threatening conditions should be lower, and resources to buffer health
threats should be higher. The influence of SES on health is assumed to begin
early in life, perhaps even in the prenatal environment, and continue to
accumulate throughout life. Increasing evidence also shows that the effects
of some childhood conditions (e.g., infectious diseases) on later life health
are only partially mediated by adult achievement processes or lifestyle
(Blackwell, Hayward, and Crimmins., 2001; Hayward et al., 2000; Kuh
and Davey-Smith, 1997; Preston, Hill, and Drevenstedt, 1998).

Recent work by Warner and Hayward (2002) suggests that childhood
circumstances explain a substantial part of the mortality gap between blacks
and whites. This led them to propose that the distribution of resources in
childhood sets individuals on a path toward stable or deteriorating health. Part
of the mechanism is the link between parental and child SES as SES is transmit-
ted from one generation to another. In addition, social capital appears to come
into play with a strong health protective effect of early intact families.

Adults of higher SES are more likely to have grown up in childhood
homes with better nutrition, fewer health risk behaviors, safer neighbor-
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hoods, and more economic resources. As adults, higher SES persons mature
in more secure and rewarding career and residential situations. Persons of
higher status have a greater ability to access health services and may receive
better treatment when served. Higher education provides explicit facts, and
leads to attitudes and behaviors that are conducive to better health as well
as a willingness to delay gratification in order to achieve desired goals.
Persons of higher status smoke less, eat better, and exercise more than
persons with fewer resources (Winkleby, Jatulis, Frank, and Fortmann,
1992; Winkleby, Kraemer, Ahn, and Varady, 1998). Higher status brings
freedom from some types of worry and stress and enables coping with other
types of stress. Lower status is linked to more disruptive life events such as
family breakup and unemployment as well as fewer financial resources to
cope with such events. Persons of higher status are also more likely to
develop psychological resources such as a sense of mastery and control or
to experience reduced levels of hostility (Pincus and Callahan, 1995), which
are all conducive to better health. Explaining the role of SES in racial and
ethnic differences in health thus requires examining the relationship be-
tween race/ethnicity and lifetime SES as well as the link between SES and
the potential mechanisms through which it works. Most empirical analyses
are unable to accomplish this because of a lack of appropriate data.

CONCEPTIONS OF HEALTH AND THEIR RELATIONSHIP TO
SOCIOECONOMIC STATUS AND RACE/ETHNICITY

Health has a number of dimensions, including diseases and conditions,
functioning loss, disability, and death (Verbrugge and Jette, 1994). The
process of health change for populations can be thought of as beginning
with the onset of diseases and conditions, which can lead to functioning
loss and impairment and eventually disability and death. The development
of chronic diseases and conditions—while generally not clinically recog-
nized until at least middle age—is affected by lifelong circumstances that
are related to both socioeconomic status and race/ethnicity. Many of these
mechanisms have been mentioned already, but additional factors affect the
likelihood that people of different ethnic groups and social status groups
will not only get diseases, but also whether diseases will result in function-
ing loss, disability, or death. For example, the stage at which a disease or
condition is clinically recognized and reported can vary with the use of
health care, which is related to the availability of health insurance and to
health care habits. Whether heart disease results in death may depend on
how early it is diagnosed and treated, which may, in turn, depend on the
provision of health insurance and ascriptive factors such as sex and race.
Whether a condition is disabling may depend on the environmental circum-
stances in which the person lives or works. If job requirements include
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physical labor, for example, disability may be reported at a level of func-
tioning loss that would not cause disability in a white-collar worker (Hardy
and Pavalko, 1986).

Racial/ethnic and socioeconomic differences are greater in some dimen-
sions of health and from some causes than others. For example, black men
have higher death rates from heart disease than white men, but they do not
differ in the prevalence of reported heart disease (Hayward et al., 2000).
Even within the group of diseases classified as cancer, death rates from
some cancers appear to be less strongly related to socioeconomic status
than deaths from other causes (Pincus, Callahan, and Burkhauser, 1987).
Some causes of death and disease are more likely to be affected by the
mechanisms through which SES is assumed to work. Stress is believed to be
an important factor in heart disease and hypertension. Obesity, a condition
more common among those of lower SES, is assumed to pose a risk for
diabetes. Differential relationships between diseases and socioeconomic sta-
tus may be one reason that the relationship between SES and health varies
by age. In the young adult years, mortality is dominated by violent death
and AIDS, which are both highly related to socioeconomic status. In the
middle adult years, deaths due to cancer and heart disease become more
prevalent. Early deaths from these causes may be among those with either
high vulnerability or lifelong insult. The causes of death and many causes of
disability that dominate old age have a long period of development. Racial/
ethnic differences in disability are not necessarily the same as those in
mortality or in presence of disease (see Chapter 2).

Understanding the time dimension of health outcomes is important for
interpreting both socioeconomic and racial/ethnic differences. Many stud-
ies focus on the current prevalence of health problems, a measure indicating
whether a problem exists at the time of measurement. Current prevalence
of health problems is affected by a cohort’s entire history of rates of disease
onset, durations of conditions, and rates of survival. A difference in the
current level of disease between two groups could result from one group
having a higher rate of disease than the other, but both groups experiencing
the same survival with disease. Or both groups could have the same inci-
dence or onset rate, but different survival rates. Thus, it is not possible to
intuit the process by which group differences arise from examining only
differences in disease prevalence. Differences in onset and survival are more
informative of health processes. For this reason, many investigators prefer
to examine the incidence of health problems in a specified period and relate
health events in the period to explanatory characteristics that precede the
events. It is also difficult to intuit differences in cause-specific mortality for
similar reasons. Blacks’ higher death rates from heart disease compared to
whites, for example, could be a function of higher rates of disease inci-
dence, but similar survival among persons with heart disease. Or the gap in
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heart disease death rates could be due to a higher death rate for blacks
among persons with heart disease, or, the gap could reflect a combination
of these morbidity and mortality experiences.

Two additional issues need to be considered in evaluating what we
know about socioeconomic and racial/ethnic differences from available
data on health outcomes. One issue is the source of the information. Many
surveys ask respondents to report if “a doctor has told you” that you have
a specified condition. This is affected by contact with doctors; doctors
telling patients that they have a condition; and patients correctly interpret-
ing and remembering what they have been told. All of this is likely to be
affected by both SES and race/ethnicity. Other health outcomes, such as
reports of functional difficulty or self-reports of health status, also depend
on the reference group of the respondent. Another issue with much of the
current survey data on health is that the severity of the problem is not
reported—we know a person has a health problem, but not how severe the
problem is. These types of problems with self-report data on health out-
comes other than mortality often have resulted in a focus on only mortality
or life expectancy in the area of health differentials. As we have clarified,
mortality is the end of a process that needs to be better understood in order
to meaningfully address racial/ethnic differentials in these various morbid
and mortal outcomes.

SOCIOECONOMIC STATUS, AGE, AND HEALTH

As we noted earlier, the importance of socioeconomic status in explain-
ing health differences and even the direction of causation may differ by age
if one includes indicators of material well-being. While socioeconomic re-
sources affect health throughout the lifecycle, many scholars report that
SES differentials in health are reduced at older ages (House et al., 1994;
Marmot and Shipley, 1996). Support for this idea is provided by the fact
that racial/ethnic differences in mortality are relatively small at the oldest
ages, with some finding that white mortality exceeds that of African Americans
and Hispanics at the oldest ages (Liao et al., 1998). Social circumstances
may be overwhelmed by biological changes related to aging at the oldest
ages, or those who survive may differ from cohort members who did not
live until old age. It is not surprising that SES and health are reduced at the
older ages when even well-recognized risk factors such as smoking and
obesity do not always relate to health outcomes as expected among the
older population (Crimmins, 2001).

Health differences among adults by SES and between blacks and whites
are thought to be maximal in late middle age (Hayward et al., 2000).
However, even examination of the effect of observed socioeconomic differ-
entials in either short-term incidence or prevalence at this age may not fully

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

Differences in Health in Late Life

318 E.M. CRIMMINS, M.D. HAYWARD, AND T.E. SEEMAN

indicate the overall age pattern of health differences affecting health dis-
parities because the effect is compounded over time. Transformation of
standard results from individual-level analyses to clarify group or popula-
tion differences can sometimes aid in this interpretation. For example, analy-
sis of the relationship of disease onset by educational groups from the
Health and Retirement Survey using age-specific schedules of onset pro-
vides evidence for the more rapid aging or “weathering” of disadvantaged
populations implied by the higher annual rates of disease onset and preva-
lence experienced by low-status persons. Table 9-1 presents the ages at
which three education groups (8 years, 12 years, and 16 years) experience
equivalent rates of prevalence and onset of major diseases. Equivalent ages
are the ages at which the two higher education groups have the same level
of prevalence or annual rate of incidence as that experienced by persons at
age 51 in the lowest education group (8 years). Estimated ages are based on
logistic models of disease presence and hazard models of disease onset that
include education, age, and gender as the independent variables. Those in
the middle education group experience the same rates of onset and inci-
dence from 3 to 9 years later, generally in their late 50s. Those in the
highest socioeconomic group are able to delay these health experiences into
their 60s, from 6 to 19 years later than the lowest education group.

Some of the effect of earlier aging of lower status persons is not cap-
tured in this examination of diseases among people in their 50s because a

TABLE 9-1 Age at Which Persons of Different Educational Levels
Experience Equivalent Prevalence and Incidence of Specified Diseases:
Based on Logistic Models of Prevalence and Hazard Models of Incidence
from the Health and Retirement Survey*

Years of Education 8 12 16
Prevalence
Heart problems 51 54 57
Heart attack 51 58 ~64
Hypertension 51 55 58
Stroke 51 56 61
Diabetes 51 57 ~64
Chronic lung disease 51 60 ~70
Incidence
Heart problems 52 56 60
Heart attack 52 59 ~65
Stroke 52 58 ~64
Death 52 57 61

*All models have age and gender controlled. Sample aged 51-61 at wave 1. Incidence is
between wave I and wave II.
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significant number of those with lower SES have been eliminated from the
population due to early mortality. Because of mortality before they reached
the age of the Health and Retirement Survey, only about three-fourths of
men born from 1931 to 1941 lived up to age 60; this figure is probably
closer to 40 percent for African Americans (Hayward et al., 2000). Exami-
nation of the cause-specific mortality rates of persons in their 40s shows
that this differential mortality is strongly reflective of the very early ages at
which fatal chronic diseases are prevalent among African Americans. Thus
even the study of cohorts beginning in the later working years misses many
of the health experiences of the group.

Many studies of health outcomes emphasize the analysis of the onset of
health problems among people who do not have the problem at the begin-
ning of the study rather than the prevalence of problems. As noted earlier,
this helps in determining cause and effect, but it eliminates additional mem-
bers of the cohort from analysis—those who get diseases at younger ages.
Even in a study of 50-year-olds, the majority of black men and women
already will have hypertension and will not be candidates for an incidence
analysis. For investigations of health at advanced ages, persons remaining
in the population for study are those who survive and often also those who
have survived without disease. If survival without diseases differs by SES
and race, studies restricted to incidence in the older population miss much
of the underlying process leading to the health disparities observed at older
ages. Understanding health disparities at the older ages thus requires an
understanding of the role of the disease process in selective survival, the
prevalence of the disease in a baseline population, and the subsequent
morbidity and mortality experiences into advanced ages.

Healthy life expectancy approaches capture the effect of both mortality
and morbidity differentials among population groups in a summary indica-
tor. Because the measures can be calculated for any age, they can summa-
rize the effects over the remaining lifecycle fairly simply. Estimates of healthy
life by education for blacks and whites in the United States in 1990 have
been developed by Crimmins and Saito (2001). Healthy life at age 30 and
disabled life at age 30 are shown in Figure 9-1 for persons with less than 9
years of education and for persons with 13 or more years of education.
Whites live more healthy years than blacks except for highly educated
females. At each level of education, white women live fewer years disabled
than black women; for men the difference goes the other way, with white
men living more unhealthy years. The third component shown in the figure
is the potential years of life that each group loses from the highest observed
life expectancy—in this case, highly educated black women. Lost years is
the component that is substantially longer for black men and for those with
low education. This demonstrates the importance of early mortality in
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FIGURE 9-1 Years of potential life lost and years of unhealthy and healthy life
lived at age 30: sex-race groups with 13+ and 0-8 years of schooling.
SOURCE: Crimmins and Saito (2001).

affecting who actually reaches older age to participate in studies of health
differentials.

HOW DOES SOCIOECONOMIC STATUS VARY BY RACE/ETHNIC
GROUPS IN MAJOR HEALTH SURVEYS?

In this section we address an empirical question: How does socioeco-
nomic status as indicated by educational attainment, family income, and
wealth vary across race and ethnicity? Although this is a topic that has been
thoroughly addressed elsewhere, we add evidence from a number of the
major health surveys of the U.S. population assumed to be nationally repre-
sentative. We examine these differences in major health surveys of the older
or near-retirement-age population in order to clarify the socioeconomic sta-
tus of the racial/ethnic groups on which generalizations about health differ-
ences are often based. We examine whether all of the surveys appear to
represent the same populations. Years of education and family income are
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reported in all surveys and wealth in some. Although these indicators fall far
short of capturing the dimensions of SES embodied in most theoretical ap-
proaches, they represent what is available in the data. In the next section, we
examine relationships between race/ethnicity and health and socioeconomic
status using data from these surveys. We separate foreign-born Hispanics
from native-born Hispanics in all of our analyses because of the importance
of nativity in evaluating observed health differences (see Chapter 6).

The surveys include the Assets and Health Dynamics of the Oldest Old
(AHEAD), the National Health and Nutrition Examination Survey III
(NHANES III), the National Health Interview Survey of 1994 (NHIS) with
some information from its subsample Longitudinal Study on Aging (LSOA
II), and the Health and Retirement Study (HRS). The first three of these
surveys are representative of the older population and the HRS is representa-
tive of people approaching retirement age. AHEAD is initially representative
of community dwellers aged 70 and over and was begun in 1993 with an
oversample of African Americans and Hispanics to provide the potential for
analysis of these groups. The survey also includes an oversample of Florida,
which may affect the characteristics of Hispanics studied. The total sample
consists of about 7,350 people, of whom slightly over 1,000 are black, 170
are U.S.-born Hispanic, and approximately 240 are foreign-born Hispanic.

NHANES was collected from 1988 to 1994 to address issues of racial/
ethnic health differences in the population of all ages. Large samples of
African Americans and Hispanics, consisting primarily of persons of Mexi-
can origin, were included in this survey. This sample includes approxi-
mately 3,400 people aged 65 and over. This number includes 933 African
Americans, approximately 450 U.S.-born Hispanics, and 300 foreign-born
Hispanics. The NHIS is a nationally representative survey of the population
of all ages, which allows examination of not only the major racial/ethnic
groups already listed, but also provides limited information for residents of
Asian and Pacific Island origin and Native Americans. It also provides the
sample for the LSOA II, which offers additional data on health outcomes.
The NHIS contained nearly 12,000 interviews for white non-Hispanic per-
sons 65+ and older, nearly 1,600 African Americans, and 250 each of
foreign and native-born Hispanics. There were 156 foreign-born Asians
over 64 and 59 U.S.-born Asians in the survey. Nearly 70 older Native
Americans were included. The HRS is the parent survey of the AHEAD
survey and collected similar information for a slightly younger group: those
51 to 61 in 1992. The HRS has a sample of nearly 7,000 whites, 1,600
African Americans, 400 U.S.-born Hispanics, and 480 foreign-born His-
panics. Inclusion of this survey, which is fairly similar to AHEAD in design
and structure, allows comparison of two age groups.

As indicated earlier, each survey provides information on education
and current family income, and three provide information on assets. Mea-
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surement in the surveys is not identical; because details of the measurement
have been discussed in a number of places, they will not be addressed here
(Ettner and Crimmins, 2002). Our question is how these racial/ethnic groups
compare in SES across these surveys using available indicators of SES. We
present medians and interquartile ranges in Figures 9-2 through 9-4 in
order to compare the distribution as well as the midpoint of the range.

Examining education in the first three surveys for the older population,
we see that the median and distribution of education for whites and blacks
is fairly similar across surveys (Figure 9-2). There is quite a bit of overlap in
the distribution between African Americans and whites even though the
median of whites exceeds that of African Americans by 3 or 4 years.

On the other hand, the educational level of Hispanics differs across
surveys as does the level and direction of the difference between foreign-
born and native-born Hispanics. Although these surveys are generally
believed to be “nationally representative,” they do not appear to include
the same groups of Hispanics. U.S.-born Hispanics have a median educa-
tion of 6, 7, or 8 years depending on the survey; median education for
foreign-born Hispanics ranges from 4 to 10 years. The foreign-born His-
panics in the largely Mexican NHANES have a lower level of education
than the foreign-born Hispanics in the NHIS. For comparison we also
show education of the foreign born of Mexican origin in the NHIS; this
group has an educational level similar to foreign-born Hispanics in
AHEAD and NHANES. This comparison makes it clear that the Hispanic
population captured in these surveys varies across surveys; it also indi-
cates the importance of considering both nativity and country of origin
when analyzing the Hispanic population.

In the NHIS persons of Asian origin have a relatively high level of
education, with few persons at low levels of education. The median of the
foreign-born Asians aged 65 and over is below that of whites, but above
other groups except Native Americans. In contrast to native-born persons
of Asian origin, there is a relatively large dispersion in educational level
among foreign-born Asians.

The HRS sample is 10 to 20 years younger than the other samples and
its higher levels of education indicate change for cohorts over time. The
educational level rises in all ethnic groups from that observed for older
persons, and the younger groups appear more similar in median education.
Median education is within 1 year for whites, blacks, and U.S.-born His-
panics. The middle 50 percent of the educational distribution is smaller for
each of these groups in this younger cohort than in the older cohorts,
indicating the reduction in dispersion of the middle of the educational
distribution in this cohort.

These figures can be compared to figures on education gathered in the
U.S. Census (Table 9-2). These do not provide a perfect comparison be-
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TABLE 9-2 Median Education for 65+ Population by Ethnicity:
U.S. Census, 2000

Racial/Ethnic Group Median Education Level
Non-Hispanic whites 12.0
Blacks 10.3
Hispanics 9.3
Native born 10.2
Foreign born 7.3
Asians 12.0
Native born 12.0
Foreign born 12.0

SOURCE: Calculated from U.S. Bureau of the Census (2000).

cause the Census was taken in 2000, 6 to 7 years later than most of these
surveys, but they do provide an indicator of relative educational level for
these groups, which can serve as a benchmark.

All the surveys have the same median education for non-Hispanic whites
as the Census. Black educational levels appear low in all of the surveys of
the older population. The median education reported by the Hispanic
samples appears much lower than the level of education reported by the
Hispanic population in the Census. An exception to this is the level of
education reported by foreign-born Hispanics in the NHIS. In this survey
the direction of the differential between foreign born and native born is
reversed relative to that in the Census. U.S.-born Americans of Asian origin
in the NHIS have the same median education as that reported in the Cen-
sus, while the median for the foreign born is lower than the comparison
group in the Census. While the same data are not available for Native
Americans, data for the entire adult population indicates that Native Ameri-
can levels of education are lower than those of whites, not the same for the
two groups as reported in the NHIS.

Now we examine reports of income across surveys and compare the
relative position of the groups to that reported in the Census and Current
Population Survey (CPS). Median family income for those 65 and over is
always higher for whites than for blacks and both groups of Hispanics
(Figure 9-3). Blacks and Hispanics have roughly similar income levels,
although Hispanics in the NHANES and the NHIS reports slightly higher
levels of income than blacks (Figure 9-3). Asians, both foreign born and
native born, are relatively high-income groups with medians exceeding
those of whites. As in education, there is great variability in income in the
foreign-born Asian group.

Estimates of median income for 1993 can be made using CPS and
Census data along with changes in the Consumer Price Index. These indi-
cate that all groups report lower levels of income than would be expected,
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with the exception of Asian Americans and Native Americans. We would
expect white median income at ages 65 and older to be about a third higher
than that for blacks and Hispanics; the differences between blacks and
Hispanics and whites appear to be larger than this in AHEAD. The higher
income level for Hispanics relative to blacks reported in NHANES and the
NHIS is not expected.

Assets are available from AHEAD, NHIS, and HRS (Figure 9-4). There
is more variability in assets among ethnic groups than in income. Ameri-
cans of Asian and Pacific Island origin have very high levels of assets, and
blacks very low. The relative placement of Hispanics varies across surveys.
In both AHEAD and HRS, foreign-born Hispanics report very little wealth.
In the NHIS, they report wealth similar to U.S.-born Hispanics and higher
than that for blacks.

In sum, while there are some indicators of SES that distribute as ex-
pected across older racial and ethnic groups in these surveys, there are also
instances where the samples appear unrepresentative of the entire popula-
tion of certain ethnic groups. Sometimes the relative status of blacks and
Hispanics differs from what might be expected. The characteristics of His-
panic groups differ markedly across these surveys even though they are
usually treated as nationally representative in most analyses of health dif-
ferences. Asians included in these health surveys, while relatively small in
number, indicate high levels of all measures of SES, with wealth being the
indicator in which they are relatively highest. Native Americans included in
the NHIS are a very small group, but in this survey they report levels of
socioeconomic indicators that are close to those for whites, and this raises
the issue of representativeness of Native Americans in the NHIS. We believe
that further investigation of the issue of drawing survey samples of racial/
ethnic groups would be appropriate. When oversamples are drawn using
geographic sampling units, members of groups who live in areas of high
group concentration are likely to be overrepresented, while those in areas of
low concentration will not be. In the case of racial/ethnic differences, this
may be an important influence on sample characteristics.

We would like to use the distributions of SES shown in Figures 9-2 to 9-
4 to make one additional point. There is a substantial degree of overlap in
the distribution of most of the indicators of SES for most subgroups of the
population in these large national data sets—with the exception of the
education of foreign born Hispanics. Kaufman and Cooper (1999) and
Kaufman, Cooper, and McGee (1997) have challenged health researchers
by saying that it is impossible to statistically separate the effects of race and
SES because the two are so intertwined. While education, income, and
wealth may not be adequate representations of all aspects of SES, the
evidence indicates that although average values of these indicators vary
considerably by race and ethnicity, the distributions generally overlap con-
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siderably. This should allow statistical control approaches to separate some
of the effects of race/ethnicity and SES. The argument that separation of
ethnicity and SES is impossible because of nonoverlapping distributions
may have some validity when considering differences between foreign-born
Hispanics and other groups or for surveys that are based on community or
selected populations.

All of the measures described indicate current SES, although education
stays relatively constant over adulthood, and wealth represents the accumu-
lation and maintenance of assets over a lifespan. Two of the surveys—
AHEAD and HRS—include indicators of childhood SES: mother’s and
father’s education. These allow some assessment of how closely related
current and past educational statuses are for racial/ethnic groups. Table 9-3
shows that racial and ethnic differences in parental education are similar to
the differences for the respondent generation. Whites in the AHEAD sample
are more than twice as likely as Hispanics to be from a household in which
the parents had at least an eighth grade education. The parents of blacks in
the AHEAD sample were somewhat more likely to have at least an eighth
grade education. The average educational level of parents in the HRS sample
is just above 5 years for Hispanics’ mothers and fathers and about 10 years
for parents of non-Hispanic whites; again the parents of blacks were in the
middle. Educational levels are related within and across the generations in
each racial/ethnic group. The correlation between years of education of
father and mother in the HRS is 0.6 or 0.7 for each of the three groups; the
correlation between respondents’ own education and that of their fathers

TABLE 9-3 Levels of Parental Education by Race/Ethnicity for HRS and
AHEAD Sample Members

HRS (Wave 1): Mean Years of Parental Education

Mother’s Education Father’s Education
White Black Hispanic White Black Hispanic
10.0 8.3 5.1 9.7 7.8 5.6

AHEAD (Wave 1): Percentage of Parents with 8+ Years of School

Mother’s Education Father’s Education
White Black Hispanic White Black Hispanic
56.9 36.4 22.2 53.5 29.7 24.5

Education of Both Sample Member and Father: Percentage with Low Father’s
Education (<8) and Low Self-Education (<13)

White Black Native-born Hispanic  Foreign-born Hispanic
AHEAD 37.6 63.6 84.2 67.6
HRS 23.8 48.0 61.9 71.5
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and mothers ranges from about 0.35 for blacks to 0.53 for Hispanics (and
0.4 for whites).

One limitation on ability to use the information on childhood SES
reported by older persons is that not all respondents know their parents’
educations. Parents may have died early in respondents’ lives or some re-
spondents may not have had much contact with their parents early in their
lives. In the AHEAD sample, 22 percent of blacks did not provide informa-
tion on their parents; this is true for about half as many Hispanics and non-
Hispanic whites.

We also indicate the generational and lifespan nature of SES by looking
at the distribution of respondents according to both their own and their
father’s educational status. The percent of respondents whose father was of
low educational status (less than 8 years) and who are themselves of low
educational status (less than 13 years) is shown for racial/ethnic groups.
This provides some indication of ethnic differences in the likelihood of a
lifetime of low status. As expected, minority group members are more likely
to both come from backgrounds of low educational attainment and have
low educational status themselves. Among the respondents in the AHEAD
sample, two-thirds of blacks and foreign-born Hispanics have spent a life-
time in low educational status. This is true for nearly all (84 percent) native-
born Hispanics. The differences are somewhat similar in the younger HRS
sample, but foreign-born Hispanics were the worst off in this age group.

SOCIOECONOMIC AND RACIAL/ETHNIC DIFFERENCES
IN HEALTH

Prevalence of Diseases

Data from these same surveys can be used to examine socioeconomic
and racial/ethnic differences in health. Following our earlier discussion of
the dimensions of health, we begin with an examination of differences in
the prevalence and onset of selected important diseases. These analyses
allow us to see whether the relationships among race/ethnicity, socio-
economic status, and disease are the same in the various data sets: how they
differ by age and how they differ when incidence rather than prevalence is
examined. We include diseases that are among the major causes of death in
this age group, as well as arthritis, one of the major causes of disability in
the older population. We follow our analysis of disease with an analysis of
physical and cognitive impairment. For the longitudinal surveys, death can
be examined.

Table 9-4 indicates the risk of having heart disease, heart attack, stroke,
diabetes, cancer, hypertension, arthritis, and chronic lung disease by the
time of the interview—a prevalence measure—for blacks and native- and
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foreign-born Hispanics relative to non-Hispanic whites. The relative risk is
shown without controls for SES (equation 1), then including education,
which is represented as a categorical variable with four classes (equation 2),
then adding income to the equation as a four-class categorical variable
(equation 3). The set of equations allows us to see how much change occurs
in the relative racial/ethnic risk with controls for these two aspects of SES.
If education and income “explain” racial differences, the effects of the
racial/ethnic coefficients should become insignificant with these controls.
We use education and income as class variables in order to allow nonlinear
effects to become apparent. For example, significance of the coefficient
representing the worst off segment of the sample would demonstrate a
threshold effect with only this group experiencing worse health. We include
education alone in the first equation relating SES and health because it is a
better indicator of lifetime SES for people in this age group. Education
should be completed before onset of almost all of these diseases and func-
tioning losses as they are very uncommon before late middle age. A rela-
tionship between income and these conditions, on the other hand, could
either be cause or effect in the case of prevalence. All logistic equations
include controls for age and gender.

Blacks are significantly more likely to report having three of these
diseases than non-Hispanic whites (Table 9-4). All studies indicate elevated
levels among blacks of stroke, diabetes, and hypertension. Also, blacks over
70 have more arthritis.

On the other hand, blacks are less likely than whites to report a number
of other conditions (heart disease, cancer, and chronic lung disease). In the
younger HRS, there is no significant difference between blacks and whites
in reported prevalence of cancer and heart disease.

Both groups of Hispanics, U.S. and foreign born, generally differ in
similar ways from non-Hispanic whites. Both groups have significantly
higher levels of diabetes. Foreign-born Hispanics report significantly less
cancer than non-Hispanic whites, but U.S.-born Hispanics do not differ
significantly in cancer levels from non-Hispanic whites.

When education and income are introduced into the equations, some
categories of education are significantly related to each health outcome.
Lower education is almost always related to more disease; however, for
cancer it is persons with higher education who are more likely to have had
cancer and to be alive to report it. Income has significant effects—more
income is related to better health—in about two-thirds of the equations; the
effects are fairly consistent in the younger HRS sample and less so in the
older samples.

When socioeconomic status is controlled, few of the already described
racial/ethnic health differentials disappear. Although there is generally some
reduction in the odds ratios reflecting the link between race/ethnicity and

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

ifferences in Health in Late Life

RACE/ETHNICITY, SOCIOECONOMIC STATUS, AND HEALTH 335

health, the change is generally small. In the case of heart disease and chronic
lung disease, the relative likelihood of blacks and Hispanics having these
conditions is further reduced.

Findings across surveys are fairly similar, though there are some differ-
ences between the HRS and AHEAD. Heart disease and cancer are signifi-
cantly lower among blacks over 70 (AHEAD), but not older working-age
blacks (HRS). The black-white differences in stroke, diabetes, and hyper-
tension are somewhat larger at the younger ages (HRS) than in the older
group (AHEAD).

Overall, these findings indicate that the likelihood of having any of
these major diseases is related to socioeconomic status, all but cancer nega-
tively. Generally, both education and income show some relationship to
these health outcomes, and adding income does not change the relationship
between education and the health outcomes. Race/ethnicity is also related
to all of the conditions with the exception of reporting a heart attack.
Controls for SES do little to change the relationship between race and
disease. Foreign-born Hispanics report very low levels of cancer experience.
This would potentially be a group who could return home after diagnosis,
improving the health of those remaining.

Functioning Loss and Disability

We also examine indicators of the prevalence of physical disability and
impaired cognitive functioning from these surveys (Table 9-5). Physical
functioning or disability was assessed in terms of reported inability to
perform at least one Activity of Daily Living (ADL). Cognitive impairment
was defined as scoring below a cutoff value on a battery of performance
tests that are only available from the AHEAD survey (Herzog and Wallace,
1997). Blacks are more likely to have both an inability to perform ADLs
and to score below the cutoff for cognitive impairment. The odds ratios
indicating the risk of physical functioning problems for blacks relative to
whites are quite substantial—from 1.6 to 2.4 for the older population and
2.5 for those near retirement age, and blacks are 6 times as likely as non-
Hispanic whites to have cognitive impairment, but this is reduced to 3.7
with controls for education and income. U.S.-born Hispanics report more
functioning problems and disability than non-Hispanic whites in two of the
surveys; foreign-born Hispanics report significantly more functioning prob-
lems in three surveys. U.S.- and foreign-born Hispanics have relatively high
levels of cognitive impairment. The elevated risk ratios are very similar for
blacks and U.S.-born Hispanics, and about half as high for foreign-born
Hispanics. Low education is always related to more functioning problems.
Not surprisingly, the effect of education is especially strong for cognitive
functioning. Cognitive ability early in life could be a determinant of educa-
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tional attainment, so causation could run in both directions for this health
indicator. The relative risk of cognitive impairment for both Hispanics and
blacks is reduced by half with controls for education and income. The
reduction in relative risk of ADL impairment is not as great.

All three minority groups have relatively high risk ratios for disability
in the HRS age group. They are higher than the older ages and generally
remain significant even with controls for socioeconomic status. In this work-
ing age, very low income is linked to higher reports of disability; in this
case, the relationship may be partly because persons with disability stop
working and earning income. The relationship between both of the SES
variables and disability appears stronger in this age group than among the
older group.

In summary, the prevalence of diseases, functioning loss, and disability
are all related to socioeconomic status; persons of lower status have more
problems. Race and ethnicity also are related to all of these dimensions of
health, but in complex ways. Education and income appear to partially
mediate these relationships, and their roles are greater for functioning loss
and disability than for disease.

Disease and Disability Onset

As we noted earlier, investigations of onset of diseases and/or disability
that link education and income before the health event are theoretically
preferable for understanding the direction of causation. Because the HRS
and AHEAD are longitudinal surveys, onset of the same diseases and dis-
abilities can be investigated for those who have not had the disease prior to
the initial interview. Smaller samples and fewer onset events result in fewer
significant relationships than observed in analysis of prevalence. In Table
9-6 we link race/ethnicity and education and income at the first interview to
whether a person has experienced onset of diseases or death during the
interval between waves 1 and 2, approximately 2 years.

First we discuss the results for the younger sample. In the HRS sample,
onset of all conditions is significantly related to education, with the excep-
tion of death. There is less likely to be any relationship with income in this
analysis when the income precedes the onset of the disease: Higher income
is linked to less heart disease and chronic lung disease. Higher onset rates
for blacks are found for the same conditions observed to be higher in
prevalence: stroke, diabetes, and hypertension. Blacks are also more likely
to die. U.S.- and foreign-born Hispanics have higher levels of diabetes and
hypertension onset, but the differences for the foreign born are not signifi-
cant once controls for education are introduced. There are no onset condi-
tions that are significantly more likely among whites. The observed differ-
ence between the prevalence and the onset results for whites would suggest

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

erences in Health in Late Life

338

vL'T 9% T +7S°T I T0¥°8=N

19-1S SYH
88°0 6¥'T 0L'T 80T $6°0 Se'T 98°0 $S°0 80°T € ¥89°9=N
L6°0 10°1 <TS'T €6°0 LS°0 [41 7 ¥89°9=N
L0 (43" 00T I $89°9=N
+0/ AVAHYV
230418
040 SO'T 68T ¥8°0 «S8°T #8270 66°0 €8°0 ¥0°'T € LYT'8=N
€8°0 1¥'C +L6'T L0°1 00T Y71 T L¥1°8=N
19°1 ST'T 0S°T I Lb1°8=N
19-1S SYH
$9°0 980 171 6C'T 8¢ $6°0 79°0 ¥8'1 €6°0 € 108°9=N
0T'T 2! ¥0'T 99°0 v6'l 86°0 7 108°9=N
€9°0 181 66T T08°9=N
+0/ AVAHYV
w\uwtﬁ twmm
<1270 +8%°0 w1 00T <LV T 6¥'T 16°0 11 111 € vTSL=N
L6°0 «TS'T £09°T $6°0 T'T LTT 7 ¥TSL=N
w1 el [43! I vTS°L=N
19-1S SYH
6L°0 10°T 06°0 70T [4} ve'T S¥°0 €0'T $8°0 € 800°S=N
86°0 YT 9¢°T ¥¥°0 70T ¥8°0 7 800°S=N
780 6T°T ¥6°0 I 800°S=N
+0L AVAHYV
mmwmﬂ% twm:
000°0£$< 666°61$  000°0T$> +€T I1-6 SIX 8> sruedsiy osruedsry syoeqg
-000°0T$ uioq  ulog-'sn
-ugdaI0]
666°67$-000°0T$ 03 danE[Y uonednpy Jo sied X Tl 03 dABEB[IY S A\ JTUBdSIH-UON 01 2ANIE[IY

awodu] pue ‘uonednpy ‘Adruyig/edey Aq 19suQ) Iseasi(q JO SN dANedY 9-6 AIIV.L

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

erences in Health in Late Life

339

%w&:.&&@&

¥0°1

$L°0

L£9°0

86°0

€6°0

040

L9°0

66°0

1L°0

00°1

9¢'l

LE'T

811

16°0

760

SL1

6°0

811

06°0
06°0

L0°1
00T

L0°1
01

89°0
¥6°0

«69°0
+99°0

8L°0
LL°0

9§70
¢S50

«$€°1
[430"

el
9¢€°1

$6°0
86°0

660
99°0

«1871
«C6'1

66°0
66°0

€6°0
[4N"

«8¥°1
«LY'1

Y01
(40"

$6°0
01

STl
$6°0

§S1
«CL'T

LT
LT

8T'1
811

(4"
se'l
«99°1

00°1
SO°'1
L0°T

040
L0
€L°0

€€°0
611
€Tl

9L'T
¥8°1
«19°C
88°1
98°1
(44

8’1
6’1l

«SL°T
«VL'T
«10°C

98°0
L8°0
68°0

¥8°0
¥8°0
¥8°0

69°0
€0
(4N

«88°C
«99°C
«0¥°€

¥0°'1
€01
0Tt

81
961

«¥9'1
«$9°1
«8L°1

14"
«8€°1
«SY'1

6L°0
€8°0
€8°0

9¢°0
99°0
£9°0

«CC'C
«CY'C
«66°C

sl
14"
8t'1L

«86°1
«81°C

€ 1€TS=N
T 1€TS=N
I T€T°S=N
19-1¢ SYH
€ 799°¢=N
T 799°¢=N
I 799°¢=N
+0L AVAHY
1u015sua14a JAF]

€ 691°8=N
T 691°8=N
I 691°8=N
19-1S SYH
€ YI1€9=N
T ¥1€°9=N
I ¥1€°9=N
+0/ AVAHYV
kmuﬁﬁo

€ TILL=N
T TILL=N
I TILL=N
19-1S SYH
€ TSE9=N
T TSE€9=N
I TS€9=N
+0L AVAHY
WMNM&EQ

€ T0¥8=N
T T0+°8=N

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

*MO[9q 10 [9A3] €(0°() 3B IUBdOYIUSIG,,
VYOS 103 uonenbs ur sawoour uissiw ‘uonenba
ur sa[qeLrea payads 19y10 pue ‘1opuagd ‘93e (¢) ‘uonenbs ur sojqerrea paydads 1oy10 pue “19puds 93e (7) (pI[jo1u0d 1opuad pue 38y ([) HLON

88°0 1670 SO'1 68°0 «TET 4! 10T 66°0 #6111 € $§9°8=N
+SS°0 43" IS°T 140 66°0 «€L°1 7 $S9°8=N
o 801 60°1 «T€T I §§9°8=N
5 19-1§ SYH
g S¥°0 43! SS1 $9°0 %601 0Ll 8¢°0 88°0 1 € TEEL=N
- 88°0 «€€°T LT'T 70T 10T (448 T TEELEN
= 8670 YTl £90°CT I 7€€°L=N
= +0L AVAHV
T qiva(
m +19°0 cv1 99'1 6L°0 +€8°'T 881 ¥$°0 79°0 60 € IS6°L=N
@ 1270 «€1°T +8€°T 09°0 89°0 0T'tT T 1S6°L=N
5 St'1 86°0 101 I 1S6°L=N
q 19-1S SYH
¥0'1 811 «06°T £8°0 1 01T 61°0 780 «LY°0 € 86¥°9=N
6L°0 81 €11 170 LSO 150 7 86%°9=N
7T0 79°0 950 T 86¥°9=N
+0/ AVAHV
aspasip Sun) 21104y
000°0€$< 666°61$  000°01$> +€T 116 SIK 8> sruedsry oruedsiy syoelq
-000°0T$ uroq  uI0q-'§)
-u3daI10]
666°67$-000°0T$ 03 2anE[RY UONEINPY JO STBIX T 03 dANEB[NY SO A\ JTUBdSIH-UON 01 dANE[Y

340

(pomuiuod) 9-6 1AV L

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/11086.html

ifferences in Health in Late Life

RACE/ETHNICITY, SOCIOECONOMIC STATUS, AND HEALTH 341

that survival rates for some diseases differ across races. The onset rates
could be the same for heart disease, cancer, and chronic lung disease, but
whites may live longer after getting diseases, raising the prevalence of these
conditions in the white population.

Now we examine differentials in the older population. There are few
significant relationships between disease onset and either indicator of SES
or race/ethnicity in the AHEAD or older population. Older blacks are more
likely to die before controls for SES are introduced into the equation. They
are also more likely to acquire hypertension and less likely to experience
onset of chronic lung disease. Stroke and death are more likely among those
with low education; chronic lung disease onset is more frequent with low
income.

Among those aged 70 and over, onset of functioning problems—both
physical and cognitive—is more likely among those with lower education,
but neither is related to income (Table 9-7). Onset of ADL problems is
greater for all racial/ethnic minority groups, although significantly so only
for blacks. Onset of cognitive impairment is more frequent for all three
racial/ethnic/nativity groups, although not significantly so for foreign-born
Hispanics. With controls for education, the difference between U.S.-born
Hispanics and non-Hispanic whites disappears.

Finally, because we have argued that early life experiences are impor-
tant to late life health, we examined the effect of father’s education on the
onset of disease and death in the HRS sample (data not shown). When
father’s education is included as a four-category variable similar to
respondent’s education, the results indicate that father’s education is much
less likely to be related to any of the health outcomes. When both own and
father’s education are included, there is little change in the effect of own
education. This indicates that although it may be theoretically desirable, the
inclusion of SES of family of origin adds little beyond own education and
does not change the effect of own education.

EFFECT OF SOCIOECONOMIC STATUS WITHIN
ETHNIC GROUPS

Next we examine the variability in disease and disability prevalence by
SES within racial/ethnic group to determine whether the relationships be-
tween income and education are the same for all ethnic groups (Tables 9-8
and 9-9). The strongest socioeconomic effects are within the white group.
Nearly every disease is significantly more prevalent among whites with low
levels of education and income—again cancer is the major exception to this
finding (Table 9-8). In general, education does not significantly relate to the
prevalence of disease among blacks and Hispanics. There are some excep-
tions; blacks with lower education have more heart disease in AHEAD and
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TABLE 9-8 Relative Risk of Prevalence of Disease by Education and
Income Within Racial/Ethnic Group

Relative to 12 Years of Relative to $20,000-$29,999
Education

$10,000-
<8 Yrs 9-11 13+ <$10,000 $19,999 =>$30,000 Foreign

Heart disease

LSOA 70+

White N=7,003 1.17% 1.20* 0.83 1.26% 0.98 0.92

Black N=888 1.40 0.81 1.91 1.01 1.28 1.34

Hispanic N=315 1.15 0.81 0.90 1.48 0.91 1.17 1.03
AHEAD 70+

White N=5,896 1.33* 1.23* 1.00 1.31% 1.19* 1.03

Black N=1,023 2.26* 1.90% 0.85 0.78 0.94 1.09

Hispanic N=406 1.09 1.36 1.08 2.69 1.63 2.22 1.35
HRS 51-61

White N=5,936 1.21 1.39* 0.89 1.49* 1.12 0.81%

Black N=1,483 0.82 0.78 0.75 2.21% 1.04 0.80

Hispanic N=772  1.39 1.31 1.03 2.41 1.77 1.18 1.16
Heart attack
NHANES 65+

White N=2,242 1.23  1.10 1.25 1.12 1.12 0.81

Black N=657 0.83 0.76 1.14 1.56 1.84 0.70

Hispanic N=520 0.55 0.50 0.99 1.00 1.24 0.88 0.99
AHEAD 70+

White N=5,890 1.29  1.22 0.73 1.40% 1.10 1.08

Black N=1,021 2.94 245 1.30 0.55 0.81 0.55

Hispanic N=406 3.21 3.99 1.82 5.99 3.54 5.58 0.89
HRS 51-61

White N=5,936 1.70* 1.84* 0.88 1.53* 1.07 0.76

Black N=1,483 0.72 0.62 0.56 2.53 0.86 0.65

Hispanic N=772 0.61  0.75 0.60 1.63 1.13 0.82 0.89
Stroke
LSOA 70+

White N=7,020 1.02 1.04 0.94 1.48* 1.36% 1.24

Black N=892 1.19  0.93 0.60 0.70 1.07 0.87

Hispanic N=313 0.94 0.58 — 0.15* 0.29% 0.07* 0.79
NHANES 65+

White N=2,249 1.03 0.88 0.55% 2.52% 1.83% 1.33

Black N=661 0.89 1.60 0.81 2.23 1.78 1.78

Hispanic N=543 0.62 1.20 0.12 2.01 2.50 1.58 0.46
AHEAD 70+

White N=5,901 1.32% 1.20 0.87 1.26 1.32% 1.11

Black N=1,024 1.40 1.10 0.70 0.79 0.75 1.07

Hispanic N=406 0.68 1.61 1.24 4.31 1.49 4.12 1.77
HRS 51-61

White N=5,936 1.26 1.49 0.91 1.97* 1.45 0.69

Black N=1,483 0.65 0.68 0.66 2.02 1.48 0.49

Hispanic N=772  3.44 0.74 1.92 1.39 0.73 0.50 1.04

(continued)
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TABLE 9-8 (Continued)
Relative to 12 Years of Relative to $20,000-$29,999

Education
$10,000-
<8 Yrs 9-11 13+ <$10,000 $19,999 >$30,000 Foreign

Diabetes
LSOA 70+

White N=7,019 1.44* 1.12 0.80% 1.37*% 1.13 0.90

Black N=892 1.08 1.40 0.67 1.19 0.74 0.95

Hispanic N=314 0.76  0.82 0.18* 0.47 0.40 0.41 1.31
NHANES

White N=2,249 1.23  0.89 0.80 1.26 0.73 0.64*

Black N=660 0.74 0.66 0.56 0.88 1.35 0.38

Hispanic N=545 2.08 2.18 2.32 2.00 3.08 1.42 0.85
AHEAD 70+

White N=5,899 1.25% 1.12 0.67* 1.18 1.11 1.09

Black N=1,023 1.01  1.56 0.98 1.36 1.38 1.31

Hispanic N=405 1.13  0.32 0.90 1.52 1.48 1.65 0.90
HRS 51-61

White N=5,936 1.24 1.27 0.99 1.36 1.17 0.82

Black N=1,483 1.02 1.02 0.73 1.66 1.36 1.17

Hispanic N=772 1.46 0.99 0.77 1.82 0.77 0.96 1.84*%
Cancer
LSOA 70+

White N=7,035 0.86 0.92 1.33*% 0.92 1.04 1.05

Black N=892 1.91  0.78 3.45% 1.07 0.84 0.57

Hispanic N=314 0.62 0.65 1.61 0.43 0.89 1.23 0.46*
NHANES 65+

White N=2,250 0.89 0.73 0.80 0.76 0.57* 0.88

Black N=660 0.72  0.25 0.73 0.34 0.62 0.51

Hispanic N=545 0.38 0.25 0.20 6.19 5.70 26.62 2.73
AHEAD 70+

White N=5,896 0.84 0.79* 1.17 1.10 1.12 1.09

Black N=1,022 1.04 1.23 1.64 0.40* 0.35* 0.93

Hispanic N=406 0.18* 0.22 0.52 1.29 1.69 2.61 2.12
HRS 51-61

White N=5,936 0.72  1.32 1.18 0.88 1.01 0.87

Black N=1,483 1.60 1.36 0.88 2.79 2.43 3.30

Hispanic N=772 0.72 1.15 1.50 0.94 1.51 0.71 3.00%
Hypertension
LSOA 70+

White N=6,997 1.09 1.10 0.91 1.37% 1.11 1.09

Black N=888 1.68%* 1.32 1.35 1.02 0.67 0.85

Hispanic N=314 1.16 1.66 1.05 1.06 1.18 1.73 0.84
NHANES 65+

White N=2,244 1.08 1.26* 1.07 1.07 1.05 0.86

Black N=658 1.31  1.53 1.08 0.74 0.70 0.96

Hispanic N=542 1.57 1.27 0.50 0.68 1.08 1.81 0.96
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TABLE 9-8 (Continued)
Relative to 12 Years of Relative to $20,000-$29,999

Education
$10,000-
<8 Yrs 9-11 13+ <$10,000 $19,999 >$30,000 Foreign

AHEAD 70+

White N=5,896 1.21* 1.07 0.95 1.14 1.04 1.01

Black N=1,022 1.47 1.29 1.33 1.44 1.29 1.23

Hispanic N=406 1.73  2.50 1.25 1.80 1.58 1.78 0.70
HRS 51-61

White N=5,936 1.07 1.00 1.00 1.21 1.02 0.80*

Black N=1,483 0.89 1.07 0.76 1.62*% 1.16 0.95

Hispanic N=772  0.98 0.77 0.61 1.44 0.94 0.92 1.03
Arthritis
LSOA 70+

White N=6,958 1.24* 1.08 0.91 1.23% 1.20* 0.96

Black N=887 1.19 092 0.72 1.37 0.96 1.00

Hispanic N=313 1.47  3.83* 1.02 0.30* 0.45 0.38 1.25
NHANES 65+

White N=2,250 1.69* 1.60* 1.40% 1.56 1.09 0.89

Black N=660 1.22 126 1.12 1.18 0.92 0.96

Hispanic N=546 0.64 0.77 0.28 0.74 0.58 0.31 1.28
AHEAD 70+

White N=5,896 1.17  1.14 0.88 1.17 1.09 0.99

Black N=1,024 1.25  0.98 0.87 1.93*% 2.11% 0.81

Hispanic N=406 1.23  0.98 0.65 1.26 1.49 1.47 0.73
HRS 51-61

White N=5,936 1.61* 1.40* 0.78* 1.42% 1.08 0.84*

Black N=1,483 1.37  1.17 0.80 1.76% 0.90 0.93

Hispanic N=772  0.91 0.86 0.69 1.57 1.64 1.07 1.04
Lung disease
AHEAD 70+

White N=5,898 1.41* 1.33* 0.85 1.18 1.16 0.78

Black N=1,024 1.33 0.99 0.57 1.05 1.11 1.07

Hispanic N=405 0.32 0.96 0.58 3.99 1.86 4.23 0.70
HRS 51-61

White N=5,936 1.95* 1.67* 0.74* 2.01* 1.49% 0.76*

Black N=1,483 1.09 0.78 0.78 1.06 1.13 0.69

Hispanic N=772 1.04  0.58 0.90 1.75 0.96 0.30* 1.93

*Significant at .05 level or below.

more hypertension in the LSOA. Blacks with higher education report hav-
ing had more cancer in the LSOA. Among Hispanics, low education is
linked to less cancer in AHEAD and more arthritis in LSOA, and more
education is linked to less diabetes in LSOA.

Frequently lower income is also linked to higher levels of disease among
whites. This is usually true in the HRS sample, perhaps indicating reduced
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wages among those with diseases. Lower income is also linked to a signifi-
cantly higher disease prevalence among blacks in the HRS sample for a
number of diseases: hypertension, heart disease, and arthritis.

In the models of functioning and disability, low SES is a strong predic-
tor of all problems for whites. Generally, low education is linked to worse
physical functioning among older blacks, and low income is related to a
higher probability of functioning loss among older Hispanics in AHEAD
(Table 9-9). The effect of being in the lowest education group increases the
relative risk of cognitive impairment similarly in each of the racial/ethnic
groups. Income is strongly related to disability in all groups in the HRS or
older working-age sample.

Our results have generally provided support that SES is inversely linked
to most aspects of health. The links appear to be stronger before old age;
stronger for indicators of functioning than for some diseases; and stronger
for education than income.

TABLE 9-9 Effect of Socioeconomic Status on Functioning Problems
Within Racial/Ethnic Group

Relative to 12 Years of Relative to $20,000-$29,999
Education

$10,000-
<8 Yrs 9-11 13+ <$10,000 $19,999 =>$30,000 Foreign

ADL functioning difficulty

LSOA 70+

White N=7,121 1.32* 1.22* 0.87 1.65 1.16 1.01

Black N=900 1.67% 1.48 1.04 0.834 0.77 0.72

Hispanic N=318 0.70 0.73  0.32*% 0.96 0.62 1.03 1.69%
NHANES 65+

White N=2,250 2.65* 0.88 0.82  1.72% 1.01 0.85

Black N=660 1.74 1.93 0.88 1.76 2.11 0.48

Hispanic N=546 0.93 2.79 - 0.72 0.67 0.41 1.55
AHEAD 70+

White N=5,754 1.42* 1.22* 0.77* 1.36*% 1.17 1.08

Black N=1,005 2.16* 1.62 1.09 0.96 1.01 0.99

Hispanic N=413 0.73 0.71  0.30 2.68*% 2.10 1.62 0.95
HRS 51-61

White N=5,936 2.06* 1.52* 0.75 3.31% 1.77% 0.52%

Black N=1,483 1.33 1.29  0.64 4.05% 2.92% 0.81

Hispanic N=772 1.56 1.16  0.61 2.47 3.14% 1.09 0.99
Cognitive impairment
AHEAD 70+

White N=5,211 4.23* 1.76* 0.83 1.28 1.06 1.02

Black N=867 5.44* 1.87 0.51 1.00 0.53 0.47

Hispanic N=335 4.71* — — 1.32 0.49 0.84 0.58

*Significant at 0.05 level or below.
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CONCLUSIONS

Socioeconomic status is related to almost all health outcomes. In the
United States, people with less education have worse health outcomes.
Relationships between education and health among older persons can be
interpreted as evidence linking lifetime SES to subsequent health; the direc-
tion of causation for income and wealth differentials is less clear. At the
older ages particularly, cross-sectional relationships between income and
health are a combination of effects from SES to health and health to SES.
The role of SES in producing poor health outcomes appears to be less at the
older ages than at earlier ages. It is true that groups with different lifetime
mortality will have been differentially selected for health as well as SES by
old age.

Socioeconomic status better predicts most aspects of health within the
white population than within other racial/ethnic groups. If we examine
differentials among African Americans and Hispanics, we find that the
ability of socioeconomic status to explain differences within these groups is
limited. The links in all ethnic groups appear to be greater for functioning
loss and disability than for disease or mortality.

Controls for socioeconomic status do little to eliminate some of the
racial/ethnic health differences observed. Controlling for SES does more to
reduce racial/ethnic differentials in functioning, both physical and cogni-
tive, than in the major diseases that cause death and disability.

Blacks and to some extent Hispanics report high levels of disease that
can be characterized as vascular and metabolic. This survey evidence indi-
cates that these are the diseases of focus for reducing adverse health differ-
entials. Functioning loss or disability also is more common among older
blacks and Hispanics. Cognitive impairment is significantly higher among
both groups and appears highly affected by educational differences.

Some of the observed differences in prevalence, such as higher levels of
functioning loss and disability as well as lower levels of heart disease and
cancer reported by blacks, may be related to differential likelihood of sur-
vival. Conditions that are not highly related to mortality are higher among
minority groups and conditions that may benefit the most from treatment
are lower in the same groups. This reinforces the need to have further
information on racial differences in all aspects of health change and in
severity of conditions.
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RECOMMENDATIONS

1. We Need Better Information on the Process by Which Health
Differentials Arise

This means more details on age and date of onset, severity of condition,
treatment, and resolution. Data on ethnic differences that allow under-
standing of the process of health change in old age are sparse. Much of
what we know comes from information on prevalence or mortality. Neither
of these indicators inform about the process of health change and the
disease stage at which differences occur. In an aging population that is
living longer with more diseases, the group with the highest prevalence can
be the group with the “best” health. We need to evaluate incidence rates
and survival rates in order to interpret the meaning of both prevalence and
mortality. Even for the large ethnic groups, very limited information is
available on the process of disease onset, life with disease, and resolution of
disease.

2. We Need to Better Operationalize Our Theoretical Approach to
Understanding Mechanisms Through Which SES Works

Our theoretical understanding of the meaning of SES far exceeds our
ability to measure it in a research setting. Much thought needs to be given
to how to better incorporate our theoretical ideas of the source of SES
health differences into ongoing research. We need to be able to incorporate
reasonable measurement of variables that represent the broad range of
social, psychological, and financial mechanisms believed to mediate SES
effects on health. The sparse evidence we have indicates that social stresses
and supports and psychological mechanisms that are related to SES seem to
mediate SES differences in health outcomes. Health behaviors also influ-
ence health outcomes. Recent work by Singer and Ryff (1999) and Warner
and Hayward (2002) represent two successful attempts to incorporate
lifecycle circumstances into analyses of adult health outcomes.

3. Greater Specificity of Health Problems Will Add to Our
Understanding of Racial/Ethnic and Socioeconomic Differentials in
Health

All-cause mortality and general indicators of disability and self-rated
health have limited ability to add to understanding the reasons behind
differential health. Cause-specific analysis of the different dimensions of
health begins to complete a picture of differentials. To reduce poor health
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outcomes for subgroups of the population, we need to better target the
health problems of importance.

4. Existing National Data Should Be Enhanced with Larger Samples of
Some Ethnic Groups, More Information on Health Status That Is Not
Influenced by Medical Contact or Cultural Differences, and More
Information on Potential Mechanisms by Which Socioeconomic and
Racial/Ethnic Differences Arise

Understanding the Asian-American health advantage is as important as
understanding the disadvantage of other groups. There are challenges to
including the racial/ethnic differences in reporting and assessment of health
problems, availability and use of medical care, and social and psychological
behavior that have only had cursory attention.

5. We Need to Evaluate the Potential for Current Data Collection Efforts
to Provide Appropriate Samples That Reflect the Socioeconomic
Distribution of Minority Groups

Our largely geographic clustering approach to drawing samples may
not provide representative samples of racial/ethnic groups of the popula-
tion.

6. Health Differentials Need to Be Addressed in a Lifecycle Context

Differentials in the likelihood of reaching old age may be important in
understanding differentials in old age.
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The Role of Social and Personal
Resources in Ethnic Disparities in
Late-Life Health

Carlos F. Mendes de Leon and Thomas A. Glass

The past three decades have witnessed a proliferation of research on over-
all health and well-being of the oldest segments of the population, generally
defined as adults aged 65 years and over. An important theme of this research
has been to document the existence of disparities in health and well-being
across groups defined by race/ethnicity or socioeconomic status (SES) (Na-
tional Research Council, 1997). As described in detail elsewhere in this volume
(see Chapter 3 by Hummer), minority seniors have, on average, higher mortal-
ity rates and poorer self-ratings of health (Ferraro and Farmer, 1996; Hummer,
1996), as well as a higher prevalence of physical disability and cognitive func-
tion, when compared with the majority population of non-Hispanic whites
(Fillenbaum et al., 1998; Froehlich, Bogardus, and Inouye, 2001; Mendes de
Leon et al., 1995, 1997; Tang et al., 1998).

Increasingly, the field has moved toward a deeper understanding of the
mechanisms and processes that lead to these disparities. In this chapter, we
consider the role of personal and social resources in explaining the origins
and consequences of racial/ethnic disparities in late-life health. From a lifespan
developmental perspective, individuals actively regulate personal and social
resources as they “age” for the purpose of personal growth and adaptation
(Baltes and Lang, 1997; Lang, 2001; Lang, Featherman, and Nesselroade,
1997; Ryff, 1991). This process is modulated in important ways by the
sociocultural environment, which, through prevailing norms, values, and
expectations, shapes and reinforces an individual’s resources that optimize
adaptation (Verbrugge and Jette, 1994). These contextual influences are likely
to differ substantially across racial and ethnic groups because race and
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ethnicity are critical determinants of the residential segregation and social
stratification that characterize American society. The relatively unique social
experiences and conditions of racial and ethnic sub-populations may lead to
important variations in the personal and social resources that are accumu-
lated throughout life. Thus, to the extent that they affect age-related health
and well-being, variations in these resources may be an important aspect of
understanding and alleviating ethnic disparities in late-life health.

TOWARD A CONCEPTUAL FRAMEWORK

For the purpose of this chapter, we will conceptualize social and personal
resources as a series of assets that accrue to individuals as a result of their
linkages or interactions with other individuals. The focus will be on those
resources that have received the attention of social gerontologists and that are
hypothesized to be associated with tangible health benefits. Investigation of
these resources may help us to achieve a deeper understanding of the origins
of health disparities across race/ethnic lines in late life. Figure 10-1 presents

Upstream Factors Downstream Factors

Macrosocial Social and Personal Mechanisms Outcomes
Influences Resources
Stress/ General health
Social networks | | Social allostatic load and well-being
-Availability engagement I
-Social of ties -Social activity | .
stratification —Composition -Prog:lgctwe Physical Happiness or
-Racism of ties . activity activity/mobility quality of life
and racial -St(ucture of‘tles -Rehgm_;us‘ I |
discrimination -Efficacy of ties participation -
-Labor market Psychosocial Mortgllty/
characteristics I I mechanisms survival
Z?rlgtlgg:es Community Social support | I
-Public policy networks -Emotional Access to Physical
-Demographic -Physical support material fqnctl_o_n/
forces characteristics -Instrumental resources disability
-Mediating support and sources I
institutions -Informational of care -
-Services support I Cognitive
-Social -Appraisal health _
organizations support Collective and function
efficacy

FIGURE 10-1 Conceptual model of the impact of personal resources on health
outcomes.
SOURCES: House (1987), Pearlin (1985), and Link and Phelan (1995).
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an organizing framework for understanding the role of social and personal
resources in the cascade of social and individual-level processes that affect
health. This framework will be used as a tool to organize existing literature,
and to identify gaps in this literature and future opportunities.

The framework maps a series of conceptually distinct factors that are
arranged to represent, from left to right, the spectrum of upstream, distal
(or fundamental) causes of health (see Link and Phelan, 19935), to interme-
diate causes of health at the level of social and personal resources, to a
series of mechanisms more proximate to health and disease. Although this
sequence of influences corresponds broadly to an underlying temporal or
causal model of social and individual-level influences on health, it is likely
that the actual causal processes involve a greater degree of complexity than
this framework suggests. The figure is designed to underscore the broader
social and biological context in which social and personal resources are
related to health (House, 1987; Pearlin, 1985).

Although we will classify the resources reviewed in this chapter on the
basis of their “social” or “personal” nature, the boundaries between these
two sets of resources are somewhat artificial. Social resources, categorized
here into social and community networks, emphasize the social or struc-
tural nature of the asset. These assets may be considered a resource because
they provide the potential conduits through which personal resources are
accessed or activated. Personal resources, on the other hand, encompass
assets that place primary emphasis on the individual, even if the asset has an
inherent social dependency. This chapter will focus on two types of per-
sonal resources, social engagement and social support.

It is important to note that our conceptualization of social and personal
resources is somewhat restrictive, and that there are other such resources
with important health benefits. For example, assets attributable to social
class or social position, such as political and economic assets, are important
personal resources associated with significant health disparities. The role of
such socioeconomic resources in ethnic disparities in late-life health is re-
viewed in Chapter 9. Personal resources may also be conceptualized in
terms of psychological attributes that have been linked with health out-
comes. Their role is reviewed in further detail in Chapter 13. Although we
will briefly discuss the influence of neighborhood characteristics in late-life
health, a more extensive discussion of this topic can be found in Chapter
11. The remainder of this chapter will focus on differences in the patterning
of social and personal resources as already defined across race and ethnic
groups, as well as their differential impact on late-life health.

A Comment on the Term “Race”

Much has been written about the use and misuse of the concepts of race
and ethnicity in health research (Kaufman and Cooper, 2001; Muntaner,
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Nieto, and O’Campo, 1996; Witzig, 1996). In the context of this chapter,
these concepts are used as an indicator of a “social” reality, rather than
pertaining to some underlying biological dimension (Goodman, 2000; Wil-
liams, Lavizzo-Mourey, and Warren, 1994). When addressing racial/ethnic
disparities in health, one is usually presented with the inevitable dilemma of
selecting one group to serve as a reference for comparisons between persons
of differing racial/ethnic backgrounds. In most of the literature on this
topic, that group is the dominant or majority sub-population of non-His-
panic whites. While this choice may have important scientific and social
ramifications, for the purpose of convenience, we will adopt the same
approach in this chapter.

The remainder of the chapter is divided into three sections. In the
second section, we will review the evidence regarding the differential distri-
bution of social and personal resources by race and ethnicity. In the third
section, we will examine the degree to which racial/ethnic differences in
social and personal resources may contribute to disparities in late-life health.
In the final section, we will briefly describe some of the mechanisms that
have been postulated to link these resources to health processes, and present
some information on possible intervention strategies. Next, we will identify
important gaps in our understanding of the role of social and personal
resources in ethnic disparities in late-life health, and discuss some of main
methodological challenges that have hampered progress in this field. We
will conclude with an overall summary of the findings, and an agenda for
future research.

DIFFERENCES IN SOCIAL AND PERSONAL RESOURCES
AMONG OLDER ADULTS OF DIFFERENT
RACIAL OR ETHNIC BACKGROUNDS

Consideration of differences in the distribution of social resources
across subpopulations defined by race or ethnicity is a first step toward
a better understanding of the role of these resources in disparities in
late-life health. For the purpose of this discussion, we will first review
the evidence regarding racial/ethnic differences in the structural and
compositional arrangements of the social and community networks of
older adults. Next, we will turn our attention to the differential distribu-
tion by race/ethnicity of personal resources. These resources are further
classified into social engagement, defined as participation in meaningful
social activity, and social support. Social engagement itself is a relatively
broad construct that consists of various forms of behavior that take
place in a social context, including religious involvement, social activity,
and productive activity (activities that produce goods and services with
economic value). Religious involvement will be defined based on both
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participation in organized religious activities and personal religiousness
or spirituality.

Social Networks

Social networks refer to the matrix of social relationships to which
individuals are tied (Fischer, 1982). This matrix has structural and func-
tional characteristics that constitute the social parameters of available re-
sources. Social networks are generally characterized in terms of several
categories, including the availability of ties (number, proximity, and acces-
sibility of ties), the structural characteristics of those ties (density,
multiplexity, and other factors), the composition of ties (with kin versus
nonkin, friendships, and ties gained through formal organizational link-
ages), and the efficacy of those ties, or the ability of ties to facilitate the
transfer of resources. At a community level, following the theoretical work
of Wandersman and Nation (1998) and Glass and Balfour (2003), we
differentiate three aspects of community networks (or neighborhoods and
complex organizations) that are analytically distinct and appear to play a
role in shaping the availability and effectiveness of personal resources.
These include the physical characteristics of communities (e.g., graffiti,
lighting, noise); the mediating institutions such as houses of worship,
schools, and neighborhood organizations that link individuals to the larger
social context (Berger and Neuhaus, 1977); the services available (both
municipal and commercial); and the social organization of those communi-
ties (disorder, violence, crime, social capital, social cohesion).

The exact effects of aging on changes in social networks in late life
remain somewhat unclear. Some evidence indicates that networks tend to
shrink due to loss of network members who have died (Antonucci and
Akiyama, 1987; Morgan, 1988). These losses affect mostly peripheral mem-
bers of the social network, resulting in smaller but denser social networks
(Antonucci and Akiyama, 1987; Carstensen, 1995). However, some of these
losses may be counterbalanced by replacement with new relationships, or
by intensification of existing relationships (Martire, Schulz, Mittelmark,
and Newsom, 1999; van Tilburg, 1998). For example, some have suggested
that older adults tend to draw increasingly close to network members that
are most likely to satisfy their emotional and tangible needs—usually their
children or children-in-law, siblings, or other close kin (Carstensen, 1995;
Field and Minkler, 1988; van Tilburg, 1998). In sum, there may be consid-
erable stability in the overall size of social networks among older adults,
even if the composition of network members changes as people age.

Earlier gerontologic work suggested that older African Americans tend
to have larger social networks compared with whites (Ball, Warheit,
Vandiver, and Holzer, 1980; Taylor and Chatters, 1986a; Vaux, 1985).
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Most of the racial differences in network size are due to older blacks having
more children and being more integrated with extended family members
(Gibson and Jackson, 1987; Johnson and Barer, 1990; Taylor, Chatters,
Tucker, and Lewis, 1990). More recent studies have been less consistent in
reporting differences in overall network size between blacks and whites,
with some studies even reporting smaller networks for older blacks. For
example, in a study of a biracial population in the Piedmont region of
North Carolina, there were no differences in network size between blacks
and whites, but blacks had slightly larger networks of children and rela-
tives, whereas whites had larger networks of friends (Mendes de Leon,
Gold, Glass, Kaplan, and George, 2001). A slightly larger children network
was also noted among older blacks in the New Haven Established Popula-
tions for Epidemiological Studies of the Elderly (EPESE) Study, but no
racial differences in overall network size were noted between blacks and
whites (Glass, Mendes de Leon, Seeman, and Berkman, 1997).

Data from the Cardiovascular Health Study revealed smaller networks
of family and friends for blacks compared with whites, although the pro-
portion of blacks in this study was very small (Martire et al., 1999). A
similar pattern was found in a population-based study of older adults in
Detroit. In that study, older blacks reported smaller networks, but more
frequent contact with network members, closer proximity, and a greater
proportion of close kin compared with whites (Ajrouch, Antonucci, and
Janevic, 2001). There were also no substantial racial differences in the
availability of informal caregivers. However, blacks tend to draw from a
larger pool of more distant relatives when they are disabled than do whites
(Burton et al., 1995; Thorton, White-Means, and Choi, 1993). Based on the
available evidence, the overall pattern is that older blacks have similarly
sized or slightly smaller social networks, but that these networks are more
likely to include extended family and fictive kin (Ajrouch et al., 2001).

These racial patterns in network size are further borne out by examin-
ing differences in living arrangements by race. Coresidence serves as an
indicator of the proximity of social network ties. As shown in Table 10-1,
among all persons aged 65 and over, blacks are much less likely to be living
in the same household with their spouse than whites. Only 24.3 percent of
black women and 53.5 percent of black men live with their spouse, com-
pared with 42.4 percent and 74.3 percent respectively among whites. On
the other hand, older blacks are more likely to live with other relatives or
nonrelatives compared with whites. The net result is that black women are
very comparable to white women in terms of living alone, at 40.8 percent
and 41.3 percent respectively. On the other hand, older black men (24.9
percent) are slightly more likely to live alone compared to white men.

Much less is known about the social network characteristics of other
ethnic groups. Baxter and colleagues (1998) report no differences in net-
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TABLE 10-1 Living Arrangements of Persons Aged 65 and Older, 1998

Asian or

Sex and Living All Pacific
Arrangements Ethnicities White Black Hispanic Islander
Women

With spouse 40.7 42.4 24.3 36.9 41.3

With other relatives 16.8 14.8 32.2 33.8 36.7

With nonrelatives 1.7 1.6 2.7 1.8 0.8

Alone 40.8 41.3 40.8 27.4 21.2
Men

With spouse 72.6 74.3 53.5 66.8 72.0

With other relatives 7.0 6.0 14.8 15.0 20.8

With nonrelatives 3.0 2.7 6.8 4.3 0.6

Alone 17.3 17.0 24.9 14.0 6.6

SOURCE: Federal Interagency Forum on Aging Related Statistics (2000). Older Americans
2000: Key Indicators of Well-Being.

work size between older Hispanics and non-Hispanic whites who live in a
mostly rural area. However, older Hispanics living in New York City re-
ported more children and close relatives in their social networks compared
to either blacks or whites, but significantly fewer distant relatives, friends,
and other social contacts (Cantor, 1975; Cantor, Brennan, and Sainz, 1994).
Table 10-1 provides some additional data on the living arrangements of
older Hispanics and other ethnic groups. Both older Hispanics and Asian or
Pacific Islanders are somewhat less likely to be living alone compared with
whites and blacks. This is primarily because they are more likely to share a
household with relatives other than a spouse. Thus, these data suggest that in
terms of the most proximate social ties, older Hispanics and Asian and Pacific
Islanders appear to have larger networks than either blacks or whites. How-
ever, there are insufficient data on other types of social relationships, particu-
larly more discretionary types of ties that do not involve close kin. Thus, it is
too early to make more conclusive inferences about differences in the size and
composition of social network structures between these ethnic groups.

Neighborhood Characteristics

The availability of social and personal resources across racial/ethnic groups
is partly conditioned by the stark differences that exist in the neighborhoods in
which these ethnic groups live. Early studies by Lawton and Byerts (1973)
demonstrate that older adults meet most of their social and daily needs within
a six-block radius. Thus the features of the immediate neighborhood environ-
ment are important determinants of personal resources at the individual level.
It is fairly clear that residential segregation by race/ethnicity is a common
pattern in the United States that leads to stark differences in the social charac-
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teristics of neighborhoods in which various ethnic groups reside (LaVeist,
1993; Massey and Eggers, 1990). Residential segregation leads to differential
forms of social organization that in turn are associated with variations in health
status. For example, blacks tend to live in neighborhoods with higher rates of
female-headed households, a characteristic that has been linked to higher rates
of heart disease in women (LeClere, Rogers, and Peters, 1998). Ethnic minority
elders tend to live in neighborhoods that also have higher crime and poverty
rates, a finding that has important implications for both the need for and the
availability of resources (Massey and Eggers, 1990). Differences in the charac-
ter of neighborhoods where minority groups live have been used to explain
some of the disparities in the health status of these groups (Kawachi and
Kennedy, 1997; Waitzman and Smith, 1998).

Social Engagement

Research on the activity patterns of elderly persons shows considerable
variation, with a substantial proportion of older persons remaining active
well into their later years. Postretirement age has become widely accepted
as a stage of continued engagement and personal growth (Glass, in press;
Glass, Seeman, Herzog, Kahn, and Berkman, 1995; Ryff and Singer, 1998).
Some studies suggest that older blacks are more actively involved in their
networks compared with whites. For example, older blacks report more
frequent contacts with network members (Ajrouch et al., 2001), particu-
larly children and other relatives (Johnson and Barer, 1990; Mendes de
Leon et al., 2001), which may be a function of their higher level of integra-
tion into family networks. Older blacks also are believed to engage in a
more active flow of resources among network members. For example, sev-
eral studies report that older blacks provide more support and assistance to
others in their network compared with whites (Lee, Peek, and Coward,
1998; Miner, 1995). Other evidence suggests, however, that greater levels
of social engagement among older blacks is not uniform. Using data from
the National Survey of Family and Households (NSFH), Silverstein and
Waite (1993) found that black adults are slightly less likely to be providers
of instrumental support than whites, although these differences were some-
what attenuated in older ages. Hispanic adults were also less likely to be
support providers compared with whites (Silverstein and Waite, 1993).
Others have found no evidence that either blacks or Hispanics were more
active agents of assistance and support in their respective networks (Cantor
et al., 1994; Pugliesi and Shook, 1998). Both blacks and Hispanics have
also been observed to be less involved in volunteer work compared with
older whites (Baxter et al., 1998; Kincade et al., 1996).

An important aspect of social engagement among older adults is par-
ticipation in productive activity. Gerontologic research on productive activ-
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ity has challenged long-held beliefs, suggesting a substantial proportion of
older persons remaining productive well into their later years. Herzog and
colleagues (1987) found that productive activity declines on average with
increasing age, but that controls for health status and education sharply
reduce the magnitude of these age-related declines. In part, declines in
productivity in older age result from the cessation of paid work and child
care, while older adults remain as active as their younger counterparts in
unpaid work, volunteerism, and informal help to others (Cutler, 1977;
Herzog and Morgan, 1989; Herzog, Kahn, Morgan, Jackson, and Antonucci,
1989).

A number of studies have pointed to the importance of race/ethnicity
and gender as critical contexts in which to understand productivity among
older adults (Danigelis and McIntosh, 1993; Herzog and Morgan, 1992). A
recent systematic review of this topic was undertaken by Jackson (2001),
who argues that engagement in productive activity is affected over the life
course by both blocked opportunities and economic necessity. From that
standpoint, racial and ethnic heterogeneity in patterns of participation in
productive activity is to be reasonably expected. Among the findings from
this literature is the importance of considering productive activities that fall
outside traditional definitions of economic activity such as paid work and
volunteering. Failure to do so risks underestimating the true economic
value of those activities that nonwhite ethnic groups tend to participate in
to greater extents, including caregiving (Chatters, Taylor, and Jackson,
1985; Taylor and Chatters, 1986a; Taylor and Taylor, 1982) and bartering
(Stack, 1974). Given that participation in primary and secondary labor
markets throughout the life course is less satisfactory to disadvantaged
groups, it appears clear that continued participation in productive activity
must be seen in a larger context. Studies that have attempted to include
measures of activity participation that include informal and social forms of
productivity generally have observed that blacks and whites demonstrate
comparable degrees of continuity in late life (Antonucci, Jackson, Gibson,
and Herzog, 1989; Glass et al., 1995; Jackson, 2001). Participation in
productive activities may play an especially important role in maintaining
identity in persons in disadvantaged groups because they perceive that their
activities help to meet community needs (Deimling, Harel, and Noelker, 1983).

Caregiving is another form of productive activity that is relatively com-
mon among the elderly. In a community-based study of older adults, blacks
were 30 percent more likely to report caregiving compared with whites,
after controlling for age, sex, marital status, and education (McCann et al.,
2000). However, data from the National Survey of Self-Care and Aging did
not show any racial differences in caregiving, although blacks were more
likely to provide emotional support (Kincade et al., 1996). Data on care-
giving in other ethnic groups is largely absent.
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Another area of social engagement that has received considerable atten-
tion is participation in formal and informal organizations, especially those
centered around religious activity. Participation in religious activity typi-
cally presents an opportunity for social interaction with others who are
likely to have similar beliefs and values. In addition, it may provide an
important conduit through which both personal and social resources are
activated and maintained (Levin, Taylor, and Chatters, 1994). The impor-
tance of the church has long been a topic of particular interest in the unique
history and social conditions of blacks (Chatters and Taylor, 1994). The
seminal work by Taylor and Chatters has further underscored the centrality
of church-related activity and religiosity in older black adults (Taylor, 1986;
Taylor and Chatters, 1986a). This research has highlighted the significance
of the church in black communities as a resource to adapt to the adverse life
conditions and social disadvantage, and to provide opportunities for per-
sonal and spiritual growth and well-being (Chatters, 2000).

Levin and colleagues (1994) undertook a systematic quantitative analy-
sis of racial differences in church attendance and other indicators of reli-
gious engagement. They found only minor differences between older blacks
and whites in levels of religious affiliation, as church membership was
nearly 100 percent in both groups; however, blacks reported slightly higher
levels of church attendance than whites. There were more pronounced
racial differences in nonorganizational religious activity and subjective reli-
giosity. For example, blacks were much more likely to read religious books
and to listen to religious radio programs. They also rated their religion as
being more important to them than older whites did. Other studies also
have shown that older blacks tend to have higher levels of religious involve-
ment than whites (Johnson and Barer, 1990; Kim and McKenry, 1998). In
contrast, participation in other types of social or work-related organiza-
tions tends to be lower among blacks (Cutler and Hendricks, 2000; Miner
and Tolnay, 1998).

Fewer data are available on church-related activity and other forms of
social engagement for other ethnic groups. A study of a rural Hispanic
population showed patterns of engagement similar to those of older blacks.
Participation in church-related groups was found to be higher, but involve-
ment in other social groups and organizations was lower, among older
Hispanics relative to non-Hispanic whites (Baxter et al., 1998).

Social Support

The social support needs of adults are likely to change as they enter the
postretirement years. The need for financial assistance, for help with daily
tasks as health declines, and for emotional support may all increase
(Carstensen, 19935; Silverstein and Waite, 1993). Older adults of all racial/
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ethnic groups tend to rely heavily on family members as the primary source
of both instrumental and emotional support. Even so, help and assistance
from immediate family or next of kin is thought to be more common
among older blacks than older whites (Lee et al., 1998; Mutran, 1985).
Cantor and colleagues (1994) report that both black and Hispanic children
are more likely to provide practical and informational types of support to
their aged parents than do white children. This could be partly because of
the greater care needs of older blacks and Hispanics, who may be in poorer
health. However, other research suggests that underlying differentials in
health are not a sufficient explanation for the greater use of support among
older blacks and other minority elders (Tennstedt and Chang, 1998). In-
stead, it has been suggested that older disabled whites tend to replace
informal support with formal support services in times of poor health,
whereas older blacks may acquire formal services in addition to the infor-
mal assistance they receive from family and friends (Miner, 1995).

Overall, a picture has emerged of elderly blacks and Hispanics being
more likely to benefit from cross-generational exchanges of supportive re-
sources (Mutran, 1985). Similar patterns of intergenerational support also
have been described for older Asian Americans, although there is consider-
able diversity in family relationships and support structures among Asian
populations, depending on the country of origin. For example, elderly Ko-
reans seem to rely more on their children for assistance and emotional
support than do elderly Chinese or Japanese (Ishii-Kuntz, 1997).

Several other studies, however, are less consistent with important eth-
nic/racial differences in social support among the elderly. For example, in
the NSFH data, older blacks and Hispanic men were no more likely to
receive instrumental or emotional support than non-Hispanics, while His-
panic women were significantly less likely to receive these two types of
support (Silverstein and Waite, 1993). In another population-based study
of older adults living in the Piedmont area of North Carolina, blacks re-
ported slightly higher levels of instrumental support than whites, but there
were no differences in emotional support (Mendes de Leon et al., 2001). In
one of the few longitudinal investigations of social support changes in older
adults, Martire and colleagues (1999) found no black-white differences in
emotional, instrumental, or informational support, although blacks showed
somewhat higher declines in informational support over time than whites.

In conclusion, this review suggests there is little evidence for substantial
differences by race or ethnicity in social and personal resources in older
adults. In general, minority elders may have somewhat closer knit family
networks compared to non-Hispanic whites, but possibly a smaller overall
network, particularly with regard to more discretionary types of ties, such
as friends. A similar pattern is apparent for social engagement. Overall,
elderly whites appear somewhat more socially active, especially with regard
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to volunteer activities and membership in formal or informal social organi-
zations. On the other hand, most data indicate that minority elders are
more involved in church-based organizations and activities.

SOCIAL AND PERSONAL RESOURCES AND HEALTH
DISPARITIES IN LATE LIFE

The first part of this section provides an overview of the research
examining the association of social and personal resources with health
outcomes, with an emphasis on research in elderly populations. This review
focuses mostly on studies of mortality, physical disability, and cognitive
decline, as these health outcomes have particular relevance for elderly popu-
lations and have been the most widely studied. Later in this section, we will
discuss the literature that has begun to examine the role of social and
personal resources in ethnic disparities in late-life health.

Social Networks and Late-Life Health

The health benefits of social and personal resources have been a major
theme in social epidemiology since the 1970s. One of the first seminal
papers in this area was a study by Berkman and Syme (1979) based on data
from 4,500 community-dwelling residents of Alameda County, California.
Participants in this study reported on four types of social ties, including
marriage, network size (number of relatives and friends seen frequently),
church membership, and participation in formal or informal groups. A
summary measure of these four ties was called the “Social Network Index.”
Those who scored low on this index were estimated to have a twofold
increased mortality risk independent of other predictors of mortality, such
as low SES, poor health habits, and self-reported poor physical health
status (Berkman and Syme, 1979). This finding was later replicated in a
variety of other cohort studies, such as the Tecumseh Community Health
Study (House, Robbins, and Metzner, 1982), the Evans County, Georgia,
study (Schoenbach, Kaplan, Fredman, and Kleinbaum, 1986), a study in
Durham County, North Carolina (Blazer, 1982), a study of male health
professionals (Kawachi et al., 1996), and studies in Sweden and Finland
(Kaplan, Seeman, Cohen, Knudsen, and Guralnik, 1987; Orth-Gomer and
Johnson, 1987). In summarizing this literature, House and colleagues con-
cluded that social relationships, or some aspects of social involvement,
confer a remarkably consistent survival benefit that cannot be attributed to
other determinants of physical health (House, Landis, and Umberson, 1988).

The survival benefits of social network ties have been found to extend
into older adulthood. For example, in a follow-up analysis of data from the
Alameda County study, Seeman and colleagues investigated the relation-
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ship of social network ties, as measured by the Social Network Index, with
overall mortality in four age groups ranging from ages 38 to 40 to ages 70
and up. They found that this index was independently predictive of 17-year
mortality across all age groups, even if the magnitude of the benefit was
somewhat attenuated in the older age groups compared with middle-aged
adults (Seeman, Kaplan, Knudsen, Cohen, and Guralnik, 1987). This find-
ing was later replicated in three population-based cohort studies (in New
Haven, East Boston, and Iowa, respectively) of older adults that were part
of the EPESE program. After rigorous control for other determinants of
mortality, low social ties was associated with approximately a twofold
increased risk of mortality among New Haven men and women and Iowa
women. The effects in the other groups (lowa men and East Boston men
and women) were predictive of mortality after adjustment for age only, but
somewhat weaker and no longer statistically significant in the fully adjusted
models (Seeman et al., 1993a). A number of other prospective studies have
provided additional evidence for the protective effect of social relationships
and social involvement more generally with regard to risk of death among
the elderly (Jylha and Aro, 1989; Shye, Mullooly, Freeborn, and Pope,
1995; Steinbach, 1992).

An important limitation of the research on social network ties and
survival is that most studies have relied on relatively crude measures of
social network ties, which often lack a specific theoretical foundation
(Glass et al., 1997). For example, the Social Network Index includes
information on network size (number of friends and relatives seen at least
monthly), organizational membership (membership in religious and other
groups), and marital status (a specific kind of social tie). Similar “com-
posite” measures of social networks and social engagement have also been
used in studies of dementia and cognitive decline. In the Swedish
Kungsholmen Project, a summary social network measure was constructed
on the basis of being married and living with someone, having regular and
satisfying contacts with children (friends or relatives). This index was
found to be significantly predictive of 3-year incidence of dementia after
adjustment for age, sex, education, baseline cognitive status, and depres-
sion. The risk for dementia was 60 percent higher at lower social network
levels compared with higher levels (Fratiglioni, Wang, Ericsson, Maytan,
and Winblad, 2000). Using longitudinal data from the New Haven EPESE
study, Bassuk and colleagues constructed a composite index that com-
bined information on indicators of personal ties, group membership, and
social engagement. This index was found to be significantly predictive of
incident cognitive decline, independent of a series of demographic, life-
style, and health-related control variables. Those with lower scores on
this index had approximately a twofold higher risk of showing cognitive
decline during follow-up than those with the highest scores (Bassuk, Glass,
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and Berkman, 1999; Boult, Kane, Louis, Boult, and McCaffrey, 1994).
They further commented that none of the individual social network or
engagement indicators were as predictive of incident cognitive decline as
the combined index, suggesting that the effect was not due to any particu-
lar feature of personal networks, group membership, or social activity.

Other studies have started to examine whether social network ties
confer a protective effect against age-related physical disabilities. An analy-
sis of the 4-year follow-up data from the Longitudinal Study on Aging
revealed that adults aged 70 and up who reported no social contacts were
more than twice as likely to either die or become physically disabled (Boult
et al., 1994). A similar effect was found in the Alameda County study,
where having five or more close personal relationships was significantly
associated with the likelihood of “successful aging,” defined as lack of
physical disability (Strawbridge, Cohen, Shema, and Kaplan, 1996; Unger,
McAvay, Bruce, Berkman, and Seeman, 1999). This is further corroborated
by findings from the MacArthur Studies of Successful Aging, a cohort study
of a group of high-functioning elderly. These studies were specifically de-
signed to examine factors associated with high function, or lack of disabil-
ity, and maintenance of high function over time. An analysis of the
MacArthur data showed that a greater number of social ties was protective
of increases in physical disability during follow-up (Unger et al., 1999).
However, a few other studies have failed to find clear evidence for such a
relationship (Harris, Kovar, Suzman, Kleinman, and Feldman, 1989;
Seeman et al., 1995).

Most of the work on social network ties and disability is based on
simple counts of available network contacts, without differentiation with
regard to the composition or the structure of ties. More recent studies
suggest that the beneficial effect of social network ties is not uniform across
different types of social relationships. For example, a series of longitudinal
analyses of the EPESE data have shown that ties with relatives and friends
appear to provide protective effects against disability and to promote recovery
from disability. Ties with children, on the other hand, were found to be
unrelated to disability risks (Mendes de Leon et al., 1999, 2001). However,
these results further indicated that the exact causal relationships between
social resources and disability remain somewhat unclear. Although findings
in this literature are often interpreted as though greater availability of social
ties is causally involved in the prevention of functional decline and dis-
ability, the actual interrelationships may be more complex. While older
adults with larger social networks on average report significantly less dis-
ability, it may also be true that the absence of disability is directly related to
the magnitude of one’s social network that one is able to maintain (Mendes
de Leon et al., 2001).
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Community Networks and Late-Life Health

There is an emerging literature on the health effects of broader social
structures, which are often defined at the level of community or neighbor-
hood. To some extent, this work is based on the notion that characteristics
at the neighborhood level, such as a Census tract area, have an important
influence on population health (Kaplan, 1996; Macintyre, Maciver, and
Sooman, 1993; Robert, 1999). Although most studies in this area have
focused on aggregate-level indicators of socioeconomic status, most perti-
nent to the discussion in this chapter is research on specific community
resources, or the absence or threats to those types of resources, and their
impact on late-life health.

One example of this research is an analysis of the Alameda County
Study data in which individual-level data were combined with data at the
neighborhood level to predict 11-year mortality risk. A neighborhood so-
cial environment score was constructed on the basis of information at the
level of Census tracts on population socioeconomic status (e.g., per capita
income, residential crowding), availability of commercial resources (e.g.,
pharmacies, supermarkets), and characteristics of environment/housing
(e.g., percentage renters, percentage single-family dwellings). Persons living
in neighborhoods with lower social environment scores were found to have
about 50 percent increased odds of dying during follow-up, compared to
those living in neighborhoods with higher social environment scores. This
association persisted after adjustment for individual-level indicators of so-
cioeconomic status and poor health habits (Yen and Kaplan, 1999).

In another study using the Alameda County study data, Balfour and
Kaplan used self-reported information on six specific neighborhood prob-
lems (e.g., crime, traffic) in a prospective analysis of change in physical
function. Persons reporting two or more neighborhood problems were at a
more than twofold increased risk of a loss in physical function, after adjust-
ment for a range of sociodemographic, socioeconomic, and health-related
variables (Balfour and Kaplan, 2002). Neighborhood problems most
strongly associated with loss in physical function included heavy traffic,
excessive noise, poor access to public transportation, and inadequate street
lighting.

Overall, most of the empirical evidence suggests that structural and
contextual aspects of the social environment are related to important health
outcomes in late life. Although the exact nature of this role is still poorly
understood, most research to date has produced relatively consistent and
robust findings, especially with regard to all-cause mortality and, to a lesser
degree, changes in physical and cognitive function. It is important to note
that most studies in this area included statistical controls for other determi-
nants of these age-related health outcomes. Thus, it appears that the rela-
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tionships between social networks and late-life health are mostly indepen-
dent of other important influences such as socioeconomic status, lifestyle
habits, and poor physical health status.

Social Engagement and Late-Life Health

An emerging body of research has begun to evaluate the health benefits
of various forms of social engagement in older populations. A well-estab-
lished finding in the epidemiological literature is that activity confers an
important survival advantage, and significantly reduces risk for heart dis-
ease and other age-related disability outcomes (Kampert, Blair, Barlow, and
Kohl, 1996; Kaplan, Strawbridge, Cohen, and Hungerford, 1996;
Paffenbarger, Hyde, Wing, and Hsieh, 1986; Vita, Terry, Hubert, and Fries,
1998). Activity is usually assessed strictly in terms of physical activity, and
its benefit is believed to be mostly from improved cardiopulmonary fitness
(Blair et al., 1996).

One of the first studies to directly challenge this idea was performed by
Glass and colleagues, who tested the survival benefits of other, nonphysical,
forms of activity (Glass, Mendes de Leon, Marottoli, and Berkman, 1999).
They used data from the New Haven EPESE study to construct separate
measures for three types of activity: social activity (e.g., playing cards; visits
to cinema, restaurants, or sporting events), productive activity (e.g., gar-
dening, shopping, paid or unpaid community work), and fitness activity
(e.g., swimming, walking). Summary measures of each of these types of
activity were found to have a significant and gradient effect on 13-year
mortality. A multivariate survival analysis adjusting for the main sets of
risk factors for mortality showed that each type of activity was indepen-
dently associated with reduced mortality. Comparing the highest to lowest
quarter of activity, social activity was associated with a 19 percent risk
reduction (Hazard Ratio [HR] = 0.81; 95 percent Confidence Intervals
[CIs] 0.74-0.89), fitness activity with a 15 percent risk reduction (HR =
0.85; 95 percent Cls 0.77-0.95), and productive activity with a 23 percent
risk reduction (HR = 0.77; 95 percent CIs 0.71-0.85).

Other studies have reported similar survival benefits due to social en-
gagement in the general adult population (Bygren, Konlaan, and Johansson,
1996; Welin et al., 1985) as well as among residents of long-term care
facilities (Kiely, Simon, Jones, and Morris, 2000; Stones, Dornan, and
Kozma, 1989). Another form of social engagement, volunteering, also has
been linked with specific health benefits. Using data from a nationally
representative sample of older adults, Musick and colleagues found that
volunteering was associated with a reduced risk of mortality, after adjust-
ment for sociodemographic, socioeconomic, health-related, and social inte-
gration variables (Musick, Herzog, and House, 1999). The beneficial effect
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appeared to be confined to moderate levels of volunteering in this study, as
higher levels of volunteering were unrelated to survival.

Not all studies, however, have found survival benefits due to social or
productive activity. Data from a recent cohort study in Sweden showed no
association between either social or productive activity with mortality risk
(Lennartsson and Silverstein, 2001). The only one type of activity related to
prolonged survival was solitary-active activities, such as hobbies and gar-
dening. Of note is that in this cohort, church attendance was also found to
be unrelated to survival. This is in contrast to most studies in American
populations, where relatively clear survival advantages have been found for
church attendance (to be discussed).

Other research has focused on the role of social engagement in physical
disability, cognitive decline, and dementia, as well as overall well-being. For
example, in a cross-sectional analysis of data from a convenience sample of
older adults, social activity (e.g., traveling, attending parties, attending
church) was found to be significantly correlated with a global measure of
physical functioning after adjustment for age, gender, marital status, and
income. Other forms of activity, such as high-demand leisure activity (physi-
cal activity) and low-demand leisure activity (cognitive activity), were also
significantly associated with physical functioning (Everard, Lach, Fisher,
and Baum, 2000).

To examine this relationship prospectively, Mendes de Leon and col-
leagues used nine waves of data from the New Haven EPESE study to relate
baseline social engagement to changes in disability status during follow-up.
They found that older adults with higher levels of social engagement had a
significantly better functional status (less disability) on three separate indi-
ces of disability. However, it did not appear that higher levels of social
engagement at baseline were associated with less functional decline over
time. Instead, older adults with high levels of social engagement had a
substantial disability advantage at baseline, which decreased slightly over
time, although this decrease was too small to compensate for the initial
advantage in function (Mendes de Leon, Glass, and Berkman, 2003). This
kind of relationship may allude to a pattern of causation characterized by
reciprocal influences, whereby declining physical or cognitive function
reduces social engagement, which, in turn, accelerates losses in physical and
cognitive function. This pattern of association might also be explained as a
“use-it-or-lose-it” mechanism (Hultsch, Hertzog, Small, and Dixon, 1999;
Mendes de Leon et al., 2001).

As already described, composite measures that include information on
social engagement have been found to be associated with a reduced risk of
cognitive decline and dementia (Bassuk et al., 1999; Fratiglioni et al., 2000).
Fabrigoule and colleagues (1995) have reported on a more specific analysis
of social engagement and risk of dementia using data from a cohort study in
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a French population. In this study, a number of different forms of social
and leisure activity were inversely related to dementia risk, although only a
few—traveling, gardening, or odd jobs or knitting—remained significantly
associated with this outcome after controlling for age and baseline cogni-
tive status.

Other studies have found significant positive associations between
markers of social engagement and overall well-being (Herzog. Franks,
Markus, and Holmberg, 1998; Menec and Chipperfield, 1997; Michael,
Berkman, Colditz, and Kawachi, 2001; Van Willigen, 2000). Herzog and
colleagues used data from a representative sample of adults aged 65 and
over from the Detroit metropolitan area to examine the relationship be-
tween activity and well-being. They found that both social (leisure) and
productive activity were significantly associated with physical health and
depressive symptoms, although the effects due to productive activity were
mostly indirect (Herzog et al., 1998). Using data from a Canadian sample
of older adults, Menec and Chipperfield reported a significant positive
cross-sectional association of overall social and productive activity with
concurrent life satisfaction and self-rated health. The same activity index
was also prospectively related to an increase in life satisfaction over a
7-year period (Menec and Chipperfield, 1997). Van Willigen used data
from the American Changing Lives study to compare the health effects of
volunteering in younger (age <60 years old) and older (age >60) adults. She
found that volunteering was associated prospectively with an increase in
both life satisfaction and self-rated health during follow-up, and that these
effects were stronger among older adults than middle-aged adults (Van
Willigen, 2000). Four-year follow-up data from the Nurses Health Study
have also shown a positive effect of social engagement on changes in mental
health and quality of life, particularly among those middle-aged women
who were living alone (Michael et al., 2001).

As has been indicated before, one of the problems in evaluating these
results is substantial variability across studies in definitions and assessment
of social engagement and its components. For example, there is little con-
sensus on which forms of engagement should be considered (mostly) physi-
cal, social, or cognitive, and often these forms of activity are combined into
single summary measures (Hultsch, Hammer, and Small, 1993). Recent
evidence clearly suggests that cognitive forms of activity protect against risk
of cognitive decline and Alzheimer’s disease (Friedland et al., 2001; Hultsch
et al., 1999; Wilson et al., 2002). Is cognitive activity a form of social
engagement? Or could some cognitive activities be considered forms of
social engagement? For the purpose of this discussion, we focus primarily
on forms of activity that take place in the context of a social environment,
that is, activity that involves other persons, or groups or communities of
other persons. In this light, we will review studies that have addressed the
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health effects of other specific forms of social engagement, including volun-
teering and religious activity. Clearly, these forms of activity can often be
defined in both their social and cognitive content or purpose.

Over the past 20 years, there has been an increasing interest in the
effect of religious involvement on health (Ellison and Levin, 1998; Levin,
1996). The most recent studies in this area suggest that church attendance
confers an important protective effect against overall mortality (Hummer,
Rogers, Nam, and Ellison, 1999; Koenig et al., 1999; Krause, 1998; Oman
and Reed, 1998; Strawbridge, Cohen, Shema, and Kaplan, 1997). They
suggest further that this protective effect is not entirely attributable to other
factors that may be related to both church attendance and mortality, such
as socioeconomic status, lifestyle variables, and initial physical health sta-
tus. For example, Hummer and colleagues used data from a nationally
representative supplement of the 1987 National Health Interview Survey,
which includes the general U.S. adult population (aged 21 years and over)
and contains information on frequency of church attendance and relevant
covariates. Respondents were linked to the National Death Index to gener-
ate 8-year mortality follow-up data. Analysis of these data revealed a clear
gradient relationship between church attendance and risk of death, after
adjustment for a comprehensive set of potential confounders, including
sociodemographic, health-related, and psychosocial variables. Net of all
these factors, adults who reported never attending church had a 50 percent
increased risk of death (HR = 1.50, p < 0.01) compared with those who
attended church more than once a week. Mortality risks among those
attending less often than weekly (HR = 1.24, p < 0.05) and attending
weekly (HR = 1.21, p < 0.05) were also elevated compared with those who
attended more than once a week (Hummer et al., 1999).

Several other studies have reported a protective effect of church atten-
dance on mortality, most of them with remarkably similar effect sizes as
those reported by Hummer and colleagues (Koenig et al., 1999; Oman and
Reed, 1998; Strawbridge et al., 1997). Moreover, the survival benefits of
church attendance have also been documented specifically for elderly popu-
lations. Using 6-year follow-up data from the North Carolina EPESE study,
Koenig and colleagues showed that frequent church attendance was an
adjusted mortality risk of HR = 0.72 (95 percent CI 0.64-0.81), a reduction
of 36 percent compared to infrequent attenders (Koenig et al., 1999). An
additional analysis of the same data suggested that private religious activity,
such as prayer and bible reading, was not independently associated with
prolonged survival. There was a suggestion, however, that private religiosity
has a positive effect among nondisabled older persons (Helm, Hays, Flint,
Koenig, and Blazer, 2000).

Religious involvement has also been studied in relation to health out-
comes other than mortality, particularly physical disability, overall health
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status, and well-being. In the most rigorous study of religious involvement
and physical disability to date, Idler and Kasl compared the long-term
effects of church attendance and subjective religiosity using yearly follow-
up data from the New Haven EPESE cohort study. Subjective religiosity
was measured by questions assessing how deeply religious a person feels,
and how much strength and comfort they received from their religion. They
found that church attendance was prospectively associated with change in
disability status over a 12-year follow-up period. This effect proved to be
independent of a comprehensive set of other predictors of disability, and
relatively constant throughout follow-up. On the other hand, subjective
religiosity was unrelated to changes in disability status over time (Idler and
Kasl, 1997).

Levin and Chatters (1998) examined the effect of religious involvement
on both subjective (self-rated) health status and psychological well-being
using cross-sectional data from three national data sets of older adults. The
strongest and most consistent associations were found for organizational
religiosity (church attendance) and subjective health. There were less con-
sistent associations for the effect of organizational religiosity and subjective
religiosity on psychological well-being. The cross-sectional relationship be-
tween church attendance and subjective health seems to be congruent with
the findings regarding mortality risk and disability. However, when this
association was examined prospectively, the effect of church attendance on
change in subjective health was almost entirely accounted for by differences
in physical health status between frequent and infrequent church attenders
(Musick, 1996). Private religiosity, however, did seem to be positively asso-
ciated with changes in subjective health, such that those reporting more
private religious practices tended to improve in subjective health status over
a 3-year follow-up period, after adjustment for other sociodemographic,
lifestyle, and physical health status variables.

Whereas these findings suggest a positive health effect for private religi-
osity, another study reported that adult blacks and whites with higher levels
of private religiosity also reported more depressive symptoms. However,
this finding pertains to a cross-sectional analysis, in which causal order
cannot be determined. In other words, it is possible that persons who feel
depressed (e.g., because of stressful circumstances) may turn to private
religiosity as a means of coping, rather than that their private religiosity
“caused” the negative emotions. Church attendance was inversely related
to depressive symptoms in this study, but this protective effect was ob-
served among whites only (Ellison, 1995).

Overall, the most consistent health effects for religious involvement
have been found for church attendance, particularly in relation to overall
survival. Other evidence suggests that church attendance is also related to
long-term changes in physical disability, whereas little empirical evidence is
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yet available with regard to its effect on cognitive changes or risk for
dementia. Finally, most studies suggest that religion possibly plays an im-
portant if somewhat limited role in the mental health and well-being of
older adults, although much of these associations are still poorly under-
stood (Ellison and Levin, 1998).

Social Support and Late-Life Health

Social support is typically regarded as a key resource that is exchanged
between members of personal and community networks. Therefore, it is often
postulated as a critical component of the health benefits that accrue to those
who have higher levels of social integration and who are more socially engaged.
Nonetheless, most empirical evidence suggests that social support affects
health and well-being in ways that differ substantially from the mechanisms
that link other aspects of social and personal resources with health.

Few epidemiologic studies to date have focused on specific indices of
social support in relation to mortality risk. In an earlier study in this area,
Blazer (1982) examined the effect of various indicators of social networks
and support on 30-month mortality in a sample of older adults. He found
that impaired perceived social support was associated with a more than
threefold increased mortality risk, after adjustment for a series of socio-
demographic and health-related control variables. Another significant risk
factor for mortality was a low level of social interaction, which was associ-
ated with an almost twofold increased mortality risk (Blazer, 1982).

In a more recent, population-based study of adults aged > 55 years
from the Netherlands, emotional support was found to be significantly
associated with decreased mortality risk over a 29-month follow-up period,
after careful adjustment for sociodemographic and lifestyle variables, as
well as self-reported physical health status (Penninx et al., 1997). However,
there was no clear gradient effect between emotional support and mortality
risk. Compared with low emotional support, a moderate level of emotional
support was associated with about a 50 percent decrease in odds of dying
(Odds Ratio [OR] = 0.49, 95 percent CI 0.33-0.72), whereas a high level of
support was associated with 32 percent decreased odds of dying (OR =
0.68, 95 percent CI 0.47-0.98). In the same study, loneliness, which was
used as a marker of lack of perceived social support, was also found to have
a significant association with mortality risk (Penninx et al., 1997). Although
these results suggest that social support has a protective effect against
mortality, the durations of the follow-up periods were relatively short com-
pared to studies of social networks or social engagement and mortality
reviewed previously in this chapter.

Other studies have begun to investigate the role of social support in
physical disability and cognitive decline in older populations. These rela-
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tionships have been prospectively examined in several large, population-
based studies of older adults, such as the New Haven and North Carolina
EPESE studies and the MacArthur Studies of Successful Aging. For ex-
ample, using 2.5-year follow-up data from the MacArthur Studies of Suc-
cessful Aging, Seeman and colleagues found that availability of emotional
social support attenuated age-related declines in physical function as mea-
sured by a series of standard performance tests of function, such as chair
stands and walking. However, this effect was only apparent among those
with low levels of instrumental support. In fact, perceived adequacy of
support, another marker of social support, was significantly associated
with an increased risk for decline in physical function (Seeman et al., 1995).
Emotional social support has also failed to show an association with self-
reported disability status both cross-sectionally (Everard et al., 2000) and
longitudinally (Mendes de Leon et al., 1999, 2001; Seeman, Bruce, and
McAvay, 1996; Unger et al., 1999).

The degree to which social support affects cognitive decline in older
adults remains mostly unclear. A longitudinal analysis from the New Haven
EPESE data suggests that emotional support is unrelated to cognitive decline
over 3- to 12-year follow-up periods (Bassuk et al., 1999). However, emo-
tional support was the only social variable that was predictive of changes in
cognitive function in the MacArthur Studies of Successful Aging cohort.
Emotional support was found to be associated with a significant protective
effect against cognitive decline over a 7.5-year follow-up period (Seeman,
Lusignolo, Albert, and Berkman, 2001a).

The other type of social support that has received systematic attention
in the epidemiologic literature is instrumental support, usually defined as
the availability and/or adequacy of assistance with daily chores, such as
shopping or meal preparation. Overall, the available evidence indicates that
this form of support tends to have a detrimental effect on various health
outcomes. For example, in the Dutch study described by Penninx and col-
leagues, it was found that persons who reported high levels of instrumental
support had a 74 percent increased odds of dying (OR = 1.74, 95 percent CI
1.12-2.69), after adjustment for a comprehensive set of other risk factors
for mortality (Penninx et al., 1997). Equally adverse effects due to instru-
mental social support have been obtained in prospective studies of disability.
In both the New Haven and North Carolina EPESE studies, instrumental
support was found to increase risk for self-reported disability over 9- and
6-year follow-up periods (Mendes de Leon et al., 1999, 2001). Similar
adverse effects on disability due to instrumental support have been reported
for the MacArthur Studies of Successful Aging (Seeman et al., 1996).

Th